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DESCRIPTION 

Information Transmission Method, Information 
Processing Method, Information Transmission System, and 
Data Processing Apparatus 
5 Technical Field 

The present invention relates to an 
information transmission method, an information 
processing method, an information transmission system, 
and a data processing apparatus that transmit and 
10 receive data through a data interface corresponding to 

a predetermined data communication format. 
Related Art 

As a recording apparatus/reproducing 
apparatus that can record/reproduce data such as music 
15 data, a recording apparatus/reproducing apparatus that 

uses a record medium such as a magneto-optical disc, a 
magnetic tape or the like on which an audio signal is 
recorded as a digital signal. As such a recording and 
reproducing apparatus, a mini disc recording and 
20 reproducing apparatus that can handle a magneto-optical 

disc is known. 

For example, on a mini disc, management 
information referred to as user TOC (hereinafter 
referred to as U-TOC) is recorded separately from main 
25 data such as music in order to manage areas in which 

data has been recorded by the user (these areas are 
referred to as data recorded areas) and areas in which 



data has not been recorded (these area are referred to 
as virgin areas) . A recording apparatus refers to the 
U-TOC to determine an area into which data is recorded. 
A reproducing apparatus refers to the U-TOC to 
determine an area from which data is reproduced. 

In other words, music programs and so forth 
recorded are managed in the unit of data referred to as 
track in the U-TOC (namely, as the number of tracks), 
and a start address, an end address and so forth of the 
track are recorded in the U-TOC. Further, as regards a 
non-recorded area (free area) in which no data is 
recorded, it is managed as a data recordable area, and 
a start address, an end address and so forth of the 
non-recorded area are written in the U-TOC. 

Further, since areas on the disc are managed 
with such a U-TOC as described above, an editing 
process such as division (divide) , connection 
(combine), movement (move: change of the track number) 
or erasure (erase) of a track that is a unit of 
recorded data such as a music program can be executed 
readily and rapidly by updating only the U-TOC. 

Furthermore, in the U-TOC, also an area is 
set that is provided to record and hold a title (disc 
name) of the disc and/or a title (track name) or the 
like of each program such as a music program recorded 
on the disc. Therefore, also such an editing operation 
as to input such a disc name or a track name as 



mentioned above can be performed by an operation of the 
user. 

It should be noted that in the specification, 
the term "program" means a unit of audio data or the 
like such as a music program as main data recorded on a 
disc. For example, audio data for one music program 
represents one program. Also a term "track" is a 
synonym of "program". Further, in the specification, 
also symbols, marks and so forth are treated as 
characters. 

In recent years, digital satellite broadcasts 
are becoming common. The digital satellite broadcast 
has a resistance against noise and fading in comparison 
with for example a conventional analog broadcast, and 
allows a signal of a high quality to be transmitted. 
In addition, the digital satellite broadcast features 
high efficiency of use of frequencies and many 
channels. In particular, the digital satellite 
broadcast allows several hundreds of channels to be 
used with one satellite. In such digital satellite 
broadcast, a large number of dedicated channels for 
sports, movies, music, news and so forth are 
provided and programs for respectively dedicated 
contents are broadcast on the dedicated channels. 

It has been proposed to use such a digital 
satellite broadcast system so that user can download 
audio data of a music program or the like or can for 



example make a purchase contract regarding some 
commodity while observing a broadcast screen. In other 
words, the digital satellite broadcast system involves 
data service broadcast together with the broadcast of 
ordinary broadcast contents. 

As an example, in downloading of music 
program data, the broadcasting side multiplexes music 
program data and video data of an album jacket or the 
like and text data of liner notes (text regarding music 
programs, artists and so forth) and so forth with 
respect to the music program data and broadcasts the 
multiplexed data in parallel to a broadcast program. 
Upon downloading of such music program data and 
additional information, a GUI (Graphical User 
Interface) screen (that is, an operation screen for 
downloading data) is displayed so as to allow the user 
to perform interactive operations. Also data for 
outputting such a GUI screen is multiplexed and 
broadcast. 

On the user side who has a receiver, while a 
desired channel is selected, a predetermined operation 
is performed with the receiver so that a GUI screen for 
downloading music program data is output and displayed. 
Then, the user performs an operation with the displayed 
operation screen so that for example the data is 
supplied to and recorded by a digital audio apparatus 
connected to the receiver. 



Further, in recent years, a data transmission 
system has been proposed wherein various electronic 
apparatuses such as digital AV (Audio visual) 
apparatuses, personal computers and so forth are 
5 connected to each other with for example IEEE 

(Institute of Electrical Engineers) 1394 bus so that 
data can be communicated therebetween. 

With the technical background described 
above, it is possible to provide an AV system wherein 

10 audio data and so forth that can be handled by the mini 

disc recording and reproducing apparatus described 
above are broadcast as download data by for example a 
digital satellite broadcast such that the user side can 
receive the download data with a digital satellite 

15 broadcast receiver and record the received download 

data to a mini disc with a mini disc player through a 
data bus. 

Further, in such an AV system as described 
above, so-called remote control operation is possible. 

20 For example, when a mini disc recording and reproducing 

apparatus and a personal computer are connected to each 
other through a data bus, it is possible to perform an 
editing process of the mini disc recording and 
reproducing apparatus on the personal computer 

25 apparatus side. 

For example, in the standard of a digital 
interface such as the IEEE 1394, an apparatus that 



performs a remote controlling operation is referred to 
as controller, whereas an apparatus that is remotely- 
controlled is referred to as target. 

Next, when remote controlling operation is 
5 performed between AV systems as a controller and a 

target connected to each other through a data interface 
for example if one target can be remotely controlled by 
a plurality of controllers or if an operation of a 
local key of an apparatus as a target (for example, an 
10 operation key provided on an apparatus body as a 

target) is valid, there may be differences in processes 
and their results between the controller and the 
target. 

To solve such differences, the AV system 
15 should be structured in such a manner that for example 

the possibility of which there are differences in 
processes and their results between the controller and 
the target may take place, the other side apparatus is 
notified of this situation, and the apparatus that has 
20 been notified of the situation performs a proper 

process corresponding to the contents of the 
notification . 

However, if such a structure is used, a 
program or the like that performs a very complicated 
25 controlling operation should be prepared against such a 

situation of which there may be differences in 
processes and their results between the controller and 



the target. Consequently, since it is very difficult 
to design both the controller and the target, such an 
approach is not practical. 
Disclosure of the Invention 
5 Therefore, taking consideration of the above 

described problem, an object of the present invention 
is to solve a situation of which there will be 
differences in processes and their results between the 
controller and the target. Another object of the 

10 present invention is to structure the controller and 

the target as simply as possible. 

The present invention is an information 
processing system, having a plurality of information 
processing apparatuses connected through a data bus 

15 corresponding to a predetermined communication format, 

for performing a remote control with data and various 
commands transmitted and received between the 
information processing apparatuses, comprising a first 
information processing apparatus, and a second 

20 information processing apparatus having a data 

recording and reproducing means for reproducing data 
from a predetermined record medium, recording data 
thereto, or editing data recorded thereon, wherein the 
first information processing apparatus has an operation 

25 information transmitting means for transmitting an 

operation control command to the second information 
processing apparatus, the operation control command 

7 



causing a remote control of a predetermined operation 
of the data recording and reproducing means of the 
second information processing apparatus to be 
performed, and a reserve reguest command transmitting 
5 means for generating a reserve request command for 

requesting the first information processing apparatus 
for a reservation of a remote control against the 
second information processing apparatus and 
transmitting the reserve request command to the second 

10 information processing apparatus, and wherein the 

second information processing apparatus has a receiving 
means for receiving data transmitted from the outside 
through the data bus, a response processing means for 
executing a predetermined process corresponding to one 

15 of various commands received by the receiving means so 

as to enable another information processing apparatus 
to perform a remote control of the second information 
processing apparatus, a local operation controlling 
means for locally performing an operation control for a 

20 predetermined operation against the data recording and 

reproducing means, a first reserve mode setting means 
for setting, as a reserve mode to be set corresponding 
to the reserve request command received by the 
receiving means, the response processing means so as to 

25 permit a remote control by the first information 

processing apparatus and prohibit a remote control by 
other information processing apparatuses, and a second 

8 



reserve mode setting means for setting, as a reserve 
mode to be set corresponding to the reserve request 
command received by the receiving means, the local 
operation controlling means so as to enable a 
5 predetermined operation of those performed by the local 

operation controlling means and disable other than the 
enabled operations. 

The present invention is an information 
processing system, having a plurality of information 

10 processing apparatuses connected through a data bus 

corresponding to a predetermined communication format, 
for performing a remote control with data and various 
commands transmitted and received between the 
information processing apparatuses, comprising a first 

15 information processing apparatus, and a second 

information processing apparatus, wherein the first 
information processing apparatus has a download data 
transmitting means for transmitting download data that 
is downloaded to the second information processing 

20 apparatus, a download start /completion request command 

transmitting means for generating and transmitting a 
download start request command when the transmission of 
the download data starts and for generating and 
transmitting a download completion request command when 

25 the transmission of the download data is completed, and 

a reserve request command transmitting means for 
generating a reserve request command for requesting the 



first information processing apparatus for a 
reservation of a remote control against the second 
information processing apparatus and transmitting the 
reserve request command to the second information 
5 processing apparatus before the download start request 

command is transmitted, and wherein the second 
information processing apparatus has a receiving means 
for receiving data transmitted through the data bus, a 
data recording means for recording the download data 

10 that is received by the receiving means to a 

predetermined record medium, a response processing 
means for executing a predetermined process 
corresponding to one of various commands received by 
the receiving means so as to enable another information 

15 processing apparatus to perform a remote control of the 

second information processing apparatus, a local 
operation controlling means for locally performing an 
operation control for a predetermined operation against 
the data recording and reproducing means, a first 

20 reserve mode setting means for setting, as a reserve 

mode to be set corresponding to the reserve request 
command received by the receiving means, the response 
processing means so as to permit a remote control by 
the first information processing apparatus and prohibit 

25 a remote control by other information processing 

apparatuses, and a second reserve mode setting means 
for setting, as a reserve mode to be set corresponding 

10 



to the reserve request command received by the 
receiving means, the local operation controlling means 
so as to enable a predetermined operation of those 
performed by the local operation controlling means and 
5 disable other than the enabled operations. 

The present invention is an information 
processing apparatus of an information processing 
system, having a plurality of information processing 
apparatuses connected through a data bus corresponding 

10 to a predetermined communication format, for performing 

a remote control with data and various commands 
transmitted and received between the information 
processing apparatuses, comprising an operation 
information transmitting means for transmitting an 

15 operation control command to a data recording and 

reproducing apparatus as another information processing 
apparatus that allows a predetermined process for 
reproducing data from a predetermined record medium, 
recording data thereto, or editing data recorded 

20 thereon, the operation control command causing a remote 

control of a predetermined operation of the data 
recording and reproducing apparatus to be performed, 
and a reserve request command transmitting means for 
generating a reserve request command for requesting the 

25 local information processing apparatus for a 

reservation of a remote control against the data 
recording and reproducing apparatus and transmitting 



the reserve request command to the data recording and 
reproducing apparatus. 

The present invention is an information 
processing apparatus of an information processing 
5 system, having a plurality of information processing 

apparatuses connected through a data bus corresponding 
to a predetermined communication format, for performing 
a remote control with data and various commands 
transmitted and received between the information 

10 processing apparatuses, comprising a data recording and 

reproducing means for performing a predetermined 
process for reproducing data from a predetermined 
record medium, recording data thereto, or editing data 
recorded thereon, a local operation controlling means 

15 for locally performing an operation control for a 

predetermined operation against the data recording and 
reproducing means, a receiving means for receiving data 
transmitted from the outside through the data bus, a 
response processing means for executing a predetermined 

20 process corresponding to one of various commands 

received by the receiving means so as to enable an 
external information processing apparatus to perform a 
remote control of the local information processing 
apparatus, a local operation controlling means for 

25 locally performing an operation control for a 

predetermined operation against the data recording and 
reproducing means, a first reserve mode setting means 



for setting, as a reserve mode to be set corresponding 
to a reserve request command received by the receiving 
means, the reserve request command causing a remote 
control against the local information processing 
5 apparatus to be reserved, the response processing means 

so as to permit a remote control by an external 
information processing apparatus that has transmitted 
the reserve request command and prohibit a remote 
control by other external information processing 

10 apparatuses, and a second reserve mode setting means 

for setting, as a reserve mode to be set corresponding 
to the reserve request command received by the 
receiving means, the local operation controlling means 
so as to enable a predetermined operation of those 

15 performed by the local operation controlling means and 

disable other than the enabled operations. 

The present invention is an information 
processing apparatus of an information processing 
system, having a plurality of information processing 

20 apparatuses connected through a data bus corresponding 

to a predetermined communication format, for performing 
a remote control with data and various commands 
transmitted and received between the information 
processing apparatuses, comprising a download data 

25 transmitting means for transmitting download data that 

is downloaded and recorded to another information 
processing apparatus as a data recording apparatus, a 



download start/completion request command transmitting 
means for generating and transmitting a download start 
request command when the transmission of the download 
data starts and for generating and transmitting a 
5 download completion request command when the 

transmission of the download data is completed, and a 
reserve request command transmitting means for 
generating a reserve request command for requesting the 
local information processing apparatus for a 

10 reservation of a remote control against the data 

recording apparatus and transmitting the reserve 
request command to the data recording apparatus before 
the download start request command is transmitted. 

The present invention is an information 

15 processing apparatus of an information processing 

system, having a plurality of information processing 
apparatuses connected through a data bus corresponding 
to a predetermined communication format, for performing 
a remote control with data and various commands 

20 transmitted and received between the information 

processing apparatuses, comprising a receiving means 
for receiving data transmitted through the data bus, a 
response processing means for executing a predetermined 
process corresponding to one of various commands 

25 received by the receiving means so as to enable an 

external information processing apparatus to perform a 
remote control of the local information processing 



apparatus, a data recording means for receiving 
download data transmitted from a transmitting apparatus 
as an external information processing apparatus by the 
receiving means and recording the download data to a 
predetermined record medium, a local operation 
controlling means for locally performing an operation 
control for a predetermined operation against the data 
reproducing means, a first reserve mode setting means 
for setting, as a reserve mode to be set corresponding 
to a reserve reguest command transmitted by the 
transmitting apparatus and received by the receiving 
means, the reserve request command causing a remote 
control against the local information processing 
apparatus to be reserved, the response processing means 
so as to permit a remote control by the transmitting 
apparatus and prohibit a remote control by other 
external information processing apparatuses, and a 
second reserve mode setting means for setting, as a 
reserve mode to be set corresponding to the reserve 
request command transmitted by the transmitting 
apparatus and received by the receiving means, the 
reserve request command causing a remote control 
against the local information processing apparatus to 
be reserved, the local operation controlling means so 
as to enable a predetermined operation of those 
performed by the local operation controlling means and 
disable other than the enabled operations. 

15 



The present invention is an information 
processing method for an information processing system, 
having a plurality of information processing 
apparatuses connected through a data bus corresponding 
5 to a predetermined communication format, for performing 

a remote control with data and various commands 
transmitted and received between the information 
processing apparatuses, the information processing 
system having at least a first information processing 

10 apparatus, and a second information processing 

apparatus having a data recording and reproducing means 
for reproducing data from a predetermined record 
medium, recording data thereto, or editing data 
recorded thereon, for the first information processing 

15 apparatus, the information processing method comprising 

the steps of transmitting an operation control command 
to the second information processing apparatus, the 
operation control command causing a remote control of a 
predetermined operation of the data recording and 

20 reproducing means of the second information processing 

apparatus to be performed (as operation information 
transmitting step) , and generating a reserve request 
command for requesting the first information processing 
apparatus for a reservation of a remote control against 

25 the second information processing apparatus and 

transmitting the reserve request command to the second 
information processing apparatus (as reserve request 

16 



command transmitting step) , and for the second 
information processing apparatus, the information 
processing method compressing the steps' of receiving 
data transmitted from the outside through the data bus 
5 (as receiving step) , executing a predetermined process 

corresponding to one of various commands received at 
the receiving step so as to enable another information 
processing apparatus to perform a remote control of the 
second information processing apparatus (as response 

10 processing step) , locally performing an operation 

control for a predetermined operation against the data 
recording and reproducing means (as local operation 
controlling step) , setting, as a reserve mode to be set 
corresponding to the reserve request command received 

15 at the receiving step, at the response processing step 

so as to permit a remote control by the first 
information processing apparatus and prohibit a remote 
control by other information processing apparatuses (as 
first reserve mode setting step) , and setting, as a 

20 reserve mode to be set corresponding to the reserve 

request command received at the receiving step, at the 
local operation controlling step so as to enable a 
predetermined operation of those performed at the local 
operation controlling step and disable other than the 

25 enabled operations (as second reserve mode setting 

step) . 

The present invention is an information 
17 



processing method for an information processing system, 
having a plurality of information processing 
apparatuses connected through a data bus corresponding 
to a predetermined communication format, for performing 
5 a remote control with data and various commands 

transmitted and received between the information 
processing apparatuses, having at least a first 
information processing apparatus, and a second 
information processing apparatus, wherein for the first 

10 information processing apparatus, the information 

processing method comprises the steps of transmitting 
download data that is downloaded to the second 
information processing apparatus (as download data 
transmitting step) , generating and transmitting a 

15 download start request command when the transmission of 

the download data starts and for generating and 
transmitting a download completion request command when 
the transmission of the download data is completed (as 
download start /completion request command transmitting 

20 step) , and generating a reserve request command for 

requesting the first information processing apparatus 
for a reservation of a remote control against the 
second information processing apparatus and 
transmitting the reserve request command to the second 

25 information processing apparatus before the download 

start request command is transmitted (as reserve 
request command transmitting step) , and wherein for the 

18 



second information processing apparatus, the 
information processing method comprises the steps of 
receiving data transmitted through the data bus (as 
receiving step) , recording the download data that is 
5 received at the receiving step to a predetermined 

record medium (as data recording step) , executing a 
predetermined process corresponding to one of various 
commands received at the receiving step so as to enable 
another information processing apparatus to perform a 

10 remote control of the second information processing 

apparatus (as response processing step) , locally 
performing an operation control for a predetermined 
operation against the data recording and reproducing 
step (as local operation controlling step) , setting, as 

15 a reserve mode to be set corresponding to the reserve 

request command received at the receiving step, the 
response processing step so as to permit a remote 
control by the first information processing apparatus 
and prohibit a remote control by other information 

20 processing apparatuses (as first reserve mode setting 

step) , and setting, as a reserve mode to be set 
corresponding to the reserve request command received 
at the receiving step, the local operation controlling 
step so as to enable a predetermined operation of those 

25 performed at the local operation controlling step and 

disable other than the enabled operations (as second 
reserve mode setting step) . 

19 



The present invention is an information 
processing method for an information processing 
apparatus of an information processing system, having a 
plurality of information processing apparatuses 
5 connected through a data bus corresponding to a 

predetermined communication format, for performing a 
remote control with data and various commands 
transmitted and received between the information 
processing apparatuses, the information processing 

10 method comprising the steps of transmitting an 

operation control command to a data recording and 
reproducing apparatus as another information processing 
apparatus that allows a predetermined process for 
reproducing data from a predetermined record medium, 

15 recording data thereto, or editing data recorded 

thereon, the operation control command causing a remote 
control of a predetermined operation of the data 
recording and reproducing apparatus to be performed (as 
operation information transmitting step) , and 

20 generating a reserve request command for requesting the 

local information processing apparatus for a 
reservation of a remote control against the data 
recording and reproducing apparatus and transmitting 
the reserve request command to the data recording and 

25 reproducing apparatus (as reserve request command 

transmitting step) . 

The present invention is an information 

20 



processing method for an information processing 
apparatus of an information processing system, having a 
plurality of information processing apparatuses 
connected through a data bus corresponding to a 
5 predetermined communication format, for performing a 

remote control with data and various commands 
transmitted and received between the information 
processing apparatuses, the information processing 
method comprising the steps of performing a 

10 predetermined process for reproducing data from a 

predetermined record medium, recording data thereto, or 
editing data recorded thereon (as data recording and 
reproducing step) , locally performing an operation 
control for a predetermined operation against the data 

15 recording and reproducing step (as local operation 

controlling step) , receiving data transmitted from the 
outside through the data bus (as receiving step) , 
executing a predetermined process corresponding to one 
of various commands received at the receiving step so 

20 as to enable an external information processing 

apparatus to perform a remote control of the local 
information processing apparatus (as response 
processing step) , locally performing an operation 
control for a predetermined operation against the data 

25 recording and reproducing step (as local operation 

controlling step) , setting, as a reserve mode to be set 
corresponding to a reserve request command received at 



the receiving step, the reserve request command causing 
a remote control against the local information 
processing apparatus to be reserved, the response 
processing step so as to permit a remote control by an 
5 external information processing apparatus that has 

transmitted the reserve request command and prohibit a 
remote control by other external information processing 
apparatuses (as first reserve mode setting step) , and 
setting, as a reserve mode to be set corresponding to 

10 the reserve request command received at the receiving 

step, the local operation controlling step so as to 
enable a predetermined operation of those performed at 
the local operation controlling step and disable other 
than the enabled operations (as second reserve mode 

15 setting step) . 

The present invention is an information 
processing method for an information processing 
apparatus of an information processing system, having a 
plurality of information processing apparatuses 

20 connected through a data bus corresponding to a 

predetermined communication format, for performing a 
remote control with data and various commands 
transmitted and received between the information 
processing apparatuses, the information processing 

25 method comprising the steps of transmitting download 

data that is downloaded and recorded to another 
information processing apparatus as a data recording 
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apparatus (as download data transmitting step) , 
generating and transmitting a download start request 
command when the transmission of the download data 
starts and for generating and transmitting a download 
5 completion request command when the transmission of the 

download data is completed (as download 
start /completion request command transmitting step) , 
and generating a reserve request command for requesting 
the local information processing apparatus for a 

10 reservation of a remote control against the data 

recording apparatus and transmitting the reserve 
request command to the data recording apparatus before 
the download start request command is transmitted (as 
reserve request command transmitting step) . 

15 The present invention is an information 

processing method for an information processing 
apparatus of an information processing system, having a 
plurality of information processing apparatuses 
connected through a data bus corresponding to a 

20 predetermined communication format, for performing a 

remote control with data and various commands 
transmitted and received between the information 
processing apparatuses, the information processing 
method comprising the steps of receiving data 

25 transmitted through the data bus (as receiving step), 

executing a predetermined process corresponding to one 
of various commands received at the receiving step so 



as to enable an external information processing 
apparatus to perform a remote control of the local 
information processing apparatus (as response 
processing step) , receiving download data transmitted 
5 from a transmitting apparatus as an external 

information processing apparatus received at the 
receiving step and recording the download data to a 
predetermined record medium (as data recording step) , 
locally performing an operation control for a 

10 predetermined operation against the data reproducing 

step (as local operation controlling step) , setting, as 
a reserve mode to be set corresponding to a reserve 
request command transmitted by the transmitting 
apparatus and received at the receiving step, the 

15 reserve request command causing a remote control 

against the local information processing apparatus to 
be reserved, the response processing step so as to 
permit a remote control by the transmitting apparatus 
and prohibit a remote control by other external 

20 information processing apparatuses (as first reserve 

mode setting step) , and setting, as a reserve mode to 
be set corresponding to the reserve request command 
transmitted by the transmitting apparatus and received 
at the receiving step, the reserve request command 

25 causing a remote control against the local information 

processing apparatus to be reserved, the local 
operation controlling step so as to enable a 
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predetermined operation of those performed at the local 
operation controlling step and disable other than the 
enabled operations (as second reserve mode setting 
step) . 

5 With the structure described above, an 

apparatus (information processing apparatus) that 
performs a remote controlling operation as a controller 
transmits a reserve requesting command before it 
performs the remote controlling operation. Another 

10 apparatus (information processing apparatus) that is 

remotely controlled as a target sets a reserve mode 
corresponding to the reserve request command. In other 
words, the remote controlling operation from any other 
controller than the controller that has transmitted the 

15 reserve request command is prohibited. In addition, 

the operations that can be performed by an operation 
key portion (local operation control means) disposed in 
the controller is limited. Consequently, according to 
the present invention, while the target is being 

20 remotely controlled by a particular controller, it is 

not remotely controlled by any other controller. 
Moreover, when an operation by the local operation 
control means of for example the controller may cause 
differences in processes and their results between 

25 apparatuses, the operation is invalidated. 

Likewise, in the case that an apparatus 
serving as a controller transmits download data and 
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another apparatus serving as a target receives and 
records the download data, while data is being 
downloaded, a reserve mode in which the remote 
controlling operation from any other controller than 
5 the controller that has transmitted the reserve request 

command is prohibited and the operation by the local 
operation control means is prohibited is set. 
Consequently for example a remote controlling operation 
by another controller can be prohibited. In addition, 
10 an operation by the local operation control means that 

may adversely affects the downloading operation can be 
prevented. 

Brief Description of Drawings 

Fig. 1 is a block diagram showing an example 

15 of the structure of a digital satellite broadcast 

receiving system according to an embodiment of the 
present invention; Fig. 2 is a block diagram showing an 
example of the structure of a receiving facility (AV 
system) according to the embodiment; Fig. 3 is a front 

20 view showing an appearance of a remote controller for 

an IRD; Fig. 4 is a schematic diagram showing a switch- 
over between a broadcast screen and a GUI screen; Fig. 
5 is a block diagram showing an example of the 
structure of a ground station; Fig. 6 is a chart 

25 showing data transmitted from the ground station; Fig. 

7 is a schematic diagram for explaining a time 
division multiplexing structure of transmission data; 
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Fig. 8 is a schematic diagram for explaining a 
transmission format of an DSM-CC; Fig. 9 is a schematic 
diagram showing the data structure of a transport 
stream; Fig. 10 is a schematic diagram for explaining 
the table structure of a PSI; Fig. 11 is a schematic 
diagram for explaining the structure of the IRD; Fig. 
12 is a block diagram showing the structure of a 
recording and reproduction apparatus according to the 
embodiment of the present invention; Fig. 13 is a 
schematic diagram for explaining a sector format 
of a disc according to the embodiment; Fig. 14 is a 
schematic diagram for explaining an address format of 
the disc according to the embodiment; Fig. 15 is a 
schematic diagram for explaining addresses of the disc 
according to the embodiment; Fig. 16 is a schematic 
diagram for explaining the area structure of the disc 
according to the embodiment; Fig. 17 is a schematic 
diagram for explaining sector 0 of U-TOC according to 
the embodiment; Fig. 18 is a schematic diagram for 
explaining the link structure of sector 0 of U-TOC 
according to the embodiment; Fig. 19 is a schematic 
diagram for explaining sector 1 of U-TOC according to 
the embodiment; Fig. 20 is a schematic diagram for 
explaining sector 2 of U-TOC according to the 
embodiment; Fig. 21 is a schematic diagram for 
explaining sector 4 of U-TOC according to the 
embodiment; Fig. 22 is a schematic diagram for 



explaining sector 0 of AUX-TOC according to the 
embodiment; Fig. 23 is a schematic diagram for 
explaining sector 1 of AUX-TOC according to the 
embodiment; Fig. 2 4 is a schematic diagram for 
5 explaining sector 2 of AUX-TOC according to the 

embodiment; Fig. 25 is a schematic diagram for 
explaining sector 3 of AUX-TOC according to the 
embodiment; Fig. 2 6 is a schematic diagram for 
explaining sector 4 of AUX-TOC according to the 

10 embodiment; Fig. 27 is a schematic diagram for 

explaining sector 5 of AUX-TOC according to the 
embodiment; Fig. 28 is a schematic diagram for 
explaining a picture file sector according to the 
embodiment; Fig. 2 9 is a schematic diagram for 

15 explaining a text file sector according to the 

embodiment; Fig. 30 is a schematic diagram for 
explaining copy statuses and a copy status updating 
table according to the embodiment; Fig. 31 is a 
schematic diagram showing the data structure of a 

20 picture (text) information file; Fig. 32 is a schematic 

diagram for explaining definitions for a text mode; 
Fig. 33 is a schematic diagram showing the data 
structure of a text file (having a time stamp) ; Fig. 34 
is a block diagram showing an example of the structure 

25 of a personal computer; Fig. 35 is a schematic diagram 

showing a stack model of the IEEE 1394 according to the 
embodiment; Fig. 36 is a schematic diagram for 
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explaining the cable structure of the IEEE 1394; Fig. 
37 is a schematic diagram for explaining a form of 
signal transmission of the IEEE 1394; Fig. 38 is a 
schematic diagram for explaining bus connection 
5 provisions of the IEEE 1394; Fig. 39 is a schematic 

diagram for explaining a concept of a node ID setting 
procedure of an IEEE 1394 system; Fig. 40 is a 
schematic diagram for explaining an outline of a packet 
transmission of the IEEE 1394; Fig. 41 is a process 

10 transition diagram showing basic communication rules 

(transaction rules) in an asynchronous communication; 
Fig. 42 is a schematic diagram for explaining the 
addressing structure of an IEEE 1394 bus; Fig. 43 is a 
schematic diagram showing the structure of a CIP; Fig. 

15 44 is a schematic diagram for explaining the relation 

of connections defined with plugs; Fig. 45 is a 
schematic diagram for explaining the structure of a 
plug control register; Fig. 46 is a process transition 
diagram showing write transaction defined in an 

20 asynchronous communication; Fig. 47 is a schematic 

diagram showing the structure of an asynchronous packet 
(AV/C command packet); Fig. 48 is a schematic diagram 
for explaining definitions of a ctype/response of an 
asynchronous packet; Fig. 49 is a schematic diagram for 

25 explaining an example of definitions of subunit_type 

and opcode of an asynchronous packet; Fig. 50 is a 
schematic diagram for explaining the plug structure in 



an asynchronous communication; Fig. 51 is a schematic 
diagram for explaining the plug address structure in an 
asynchronous communication; Fig. 52 is a schematic 
diagram for explaining the plug address structure in an 
asynchronous communication; Fig. 53 is a schematic 
diagram for explaining processes performed between 
plugs in an asynchronous communication; Fig. 54 is a 
schematic diagram for explaining a transmitting 
procedure as an asynchronous connection; Fig. 55 is a 
process transition diagram showing a real example in 
the case that there are differences in process states 
between a personal computer (controller) and an MD 
recorder/player (target) ; Fig. 56 is a process 
transition diagram showing an example of the process 
step structure for preventing differences in process 
states between the personal computer (controller) and 
the MD recorder/player (target) from taking place; Fig. 
57 is a process transition diagram showing an example 
of a process for accomplishing an exclusive control 
process in the state that a remote controlling 
operation is performed according to the embodiment; 
Fig. 58 is a process transition diagram showing an 
example of a process for accomplishing an exclusive 
control process in the state that data is downloaded 
according to the embodiment; and Fig. 59 is a process 
transition diagram showing another example of the 
process for accomplishing the exclusive control process 
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in the state that data is downloaded according to the 
embodiment . 

Best Modes for Carrying out the Invention 

Next, an embodiment of the present invention 
5 will be described in the following order. 

1. Digital Satellite Broadcast Receiving System 
1-1. Overall Structure 
1-2. Operation with GUI Screen 
1-3. Ground Station 
10 1-4. Transmission Format 

1-5. IRD 

1-6. Mini Disc Recording and Reproducing Apparatus 
1-6-1. Structure of MD Recorder /Player 
1-6-2. Sector Format and Address Format 
15 1-6-3. Area Structure 

1-6-4. U-TOC 

1-6-4-1. U-TOC, Sector 0 

1-6-4-2. U-TOC, Sector 1 

1-6-4-3. U-TOC, Sector 2 
20 1-6-4-3. U-TOC, Sector 4 

1-6-5. AUX-TOC 

1-6-5-1. AUX-TOC, Sector 0 

1-6-5-2. AUX-TOC, Sector 1 

1-6-5-3. AUX-TOC, Sector 2 
25 1-6-5-4. AUX-TOC, Sector 3 

1-6-5-5. AUX-TOC, Sector 4 

1-6-5-6. AUX-TOC, Sector 5 



1-6-6. Data File 
1-6-6-1. Picture File Sector 
1-6-6-2. Text File Sector 
1-7. Personal Computer 
5 2. Data Communication through IEEE 1394 Standard 

according to Embodiment 





2-1. 


Outline 




2-2. 


Stack Model 




2-3. 


Signal Transmission Form 


10 


2-4 . 


Bus Connection Between Apparatuses 




2-5. 


Packets 




2-6. 


Transaction Rule 




2-7. 


Addressing 




2-8 . 


CIP (Common Isochronous Packet) 
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2-9. 


Connection Management 



2-10. Command and Response corresponding to FCP 
2-11. AV/C Command Packets 
2-12. Plugs 

2-13. Transmitting Procedure corresponding to 

20 Asynchronous Connection 

2-14. Background of Present Invention 
2-15. Remote Control according to Embodiment 
2-16. Remote Control according to Embodiment (in 
Download State) 

25 1. Digital Satellite Broadcast Receiving System 

1-1. Overall Structure 

As an embodiment of the present invention, an 



AV system that transmits and receives data through an 
IEEE 1394 bus will be described. In this example, the 
AV system can receive a digital satellite broadcast and 
download the received data. 

First of all, an outline of a digital 
satellite broadcast transmitting and receiving system 
that includes the AV system according to the embodiment 
of the present invention will be described. 

Fig. 1 shows the overall structure of the 
digital satellite broadcast system according to the 
embodiment. Referring to Fig. 1, a material of 
television program broadcast data, a material of music 
program data, audio additional information, and GUI 
data are supplied from a television program material 
server 106, a music program material server 107, an 
audio additional information server 108, and a GUI data 
server 109 to a digital satellite broadcast ground 
station 101, respectively. 

The television program material server 106 is 
a server that provides a material of a conventional 
broadcast program. A material of a music broadcast 
supplied from the television program material server 
106 contains a moving picture and audio data. As an 
example of a music broadcast program, a moving picture 
and audio data of the television program material 
server 106 are used so as to broadcast a moving picture 
and audio data for promoting a new music program. 
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The music program material server 107 is a 
server that provides an audio program using an audio 
channel. The material of the audio program is only 
audio data. The music program material server 107 
5 supplies materials of audio programs of a plurality of 

audio channels to the ground station 101. 

In a broadcast of a program of each audio 
channel, the same music program is broadcast repeatedly 
at predetermined intervals. The audio channels are 

10 independent and can be used in various manners. For 

example, in one audio channel, latest Japanese popular 
music programs may be repeatedly broadcast at 
predetermined intervals. In another audio channel, 
latest foreign popular music programs are repeatedly 

15 broadcast at predetermined intervals. 

The audio additional information server 108 
is a server that provides time information and so forth 
of a music program that is output from the music 
program material server 107. 

20 The GUI data server 109 provides "GUI data" 

that forms a GUI screen that is used for operations of 
the user. For a GUI screen used for downloading a 
music program, the GUI data server 109 provides video 
data and text data for a list page of music programs to 

25 be delivered and/or an information page of such music 

programs, data for a still picture of an album jacket, 
and so forth. In addition, the GUI data server 109 
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provides so-called EPG (Electrical Program Guide) data 
that is used to display a program list on the AV system 
103 side. 

The"GUI data" is created corresponding to for 
example MHEG (Multimedia Hypermedia Information coding 
Experts Group) system. The MHEG is an international 
standard for scenario description for handling 
multimedia information, procedures, operations and so 
forth and combinations of them as objects, encoding the 
objects, and producing a title (for example, as a GUI 
screen) therewith. According to the embodiment, MHEG-5 
is used. 

The ground station 101 multiplexes 
information supplied from the television program 
material server 106. music program material server 
107, audio additional information server 108 and GUI 
data server 109 and transmits the multiplexed 
information . 

According to the embodiment, video data 
supplied from the television program material server 
106 is compression-encoded corresponding to the MPEG 
(Moving Picture Experts Group) 2 system. In addition, 
audio data supplied from the television program 
material server 106 is compression-encoded 
corresponding to the MPEG 2 audio system. On the other 
hand, audio data supplied from the music program 
material server 107 is compression-encoded for each 
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audio channel corresponding to one of the MPEG 2 audio 
system and the ATRAC (Adoptive Transform Acoustic 
Coding) system. 

When such data is multiplexed, the data is 
5 encrypted using key information supplied from a key 

information server 110. 

An example of an internal structure of the 
ground station 101 will be described later. 

A signal transmitted from the ground station 
10 101 is received by a receiving facility (hereinafter 

referred to sometimes as AV system) 103 disposed in 
each home through a satellite 102. The satellite 102 
has a plurality of transponders. One transponder has a 
transmission capacity of for example 30 Mbps. The AV 
15 system 103 disposed in each home has a parabola antenna 

111, an IRD (Integrated Receiver Decoder) 112, a 
monitor apparatus 114, an MD recorder/player 1, and a 
personal computer 113. 

The AV system 103 shown in Fig. 1 further has 
20 a remote controller 64 and a remote controller 32. 

With the remote controller 64, the user operates the 
IRD 112. With the remote controller 32, the user 
operates the MD recorder/player 1 

A signal that is broadcast through the 
25 satellite 102 is received by the parabola antenna 111. 

The received signal is converted into a signal of a 
predetermined frequency by an LNB (low Noise Block down 



converter) 115 disposed to the parabola antenna 111 and 
then supplied to the IRD 112. 

As general operations, the IRD 112 selects a 
signal of a predetermined channel from the received 
5 signal, demodulates video data and audio data of a 

program selected from the received signal, and outputs 
the demodulated video data and audio data as a video 
signal and an audio signal. In addition, the IRD 112 
outputs GUI screen data corresponding to GUI data that 

10 has been multiplexed with program data and that has 

been received. Output data of the IRD 112 is supplied 
to for example the monitor apparatus 114. Thus, the 
monitor apparatus 114 can display an image and output 
audio data of the program received and selected by the 

15 IRD 112. In addition, the monitor apparatus 114 can 

display, a GUI screen corresponding to a predetermined 
operation of the user as will be described later. 

The MD recorder/player 1 can record and 
reproduce audio data to or from a mini disc loaded 

20 therein. Moreover, the MD recorder /player 1 can record 

still picture data (a picture file) of an album jacket 
or the like and text data (a text file) of the words of 
a music program, a liner note and so forth associated 
with audio data (music program data) to a disc, and 

25 reproduce and output data of such a picture file, a 

text file and so forth recorded on the disc in 
synchronization with a reproduction time of the audio 
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data from the disc. 

It should be noted that such data of a 
picture file, a text file and so forth associated with 
the above-described audio data is hereinafter referred 
5 to as "AUX data" corresponding to handling on the MD 

recorder/player 1 that will be described later. 

The personal computer 113 can edit for 
example data received by the IRD 112 or data reproduced 
by the MD recorder /player 1 and perform various desired 
10 editing processes for the received data. In addition, 

corresponding to a user's operation, the personal 
computer 113 can control the IRD 112 or the MD 
recorder/player 1. 

In the AV system 103 according to the 
15 embodiment, the IRD 112, the MD recorder /player 1 and 

the personal computer 113 are connected to each other 
through an IEEE 1394 bus 116 as shown in Fig. 2. 

In other words, each of the IRD 112, the MD 
recorder/player 1 and the personal computer 113 that 
20 compose the AV system 103 has a data interface 

corresponding to the IEEE 1394 as a data transmission 
standard. 

Consequently, according to the embodiment, 
audio data (downloaded data) received by the IRD 112 
25 can be directly received and recorded in a compressed 

state corresponding to the ATRAC system. In addition, 
AUX data uploaded from the transmission side can be 
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downloaded and recorded together with such audio data. 

The IRD 112 can communicate with for example 
a charging server 105 through a telephone line 104 as 
shown in Fig. 1. An IC card on which various types of 
5 information are stored in such a manner as described 

later is inserted into the IRD 112. For example, if 
audio data of a music program is downloaded, history 
information thereof is stored to the IC card. The 
stored information of the IC card is sent to the 

10 charging server 105 at a predetermined event or timing 

through the telephone line 104. The charging server 
105 charges the user for an amount of money 
corresponding to the received history information. 

As is clear from the above description, in 

15 the system according to the present invention, the 

ground station 101 multiplexes video data and audio- 
data supplied as a material of a music program 
broadcast from the television program material server 
106, audio data supplied as a material of an audio 

20 channel from the music program material server 107, 

audio data supplied from the audio additional 
information server 108 and GUI data supplied from the 
GUI data server 109 and transmits the multiplexed data. 
When the broadcast is received by the AV 

25 system 103 disposed in each home, the user can watch 

and listen to a program of a selected channel with for 
example the monitor apparatus 114. In addition, as a 
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GUI screen using GUI data transmitted together with 
data of a program, firstly an EPG (Electrical Program 
Guide) screen can be displayed so that the user can 
search for a program or the like. Secondly, according 
5 to the embodiment, when a predetermined operation is 

performed with a GUI screen for a particular service 
other than a conventional program broadcast, a special 
service other than a conventional program service 
provided by the broadcasting system can be used. 

10 For example, with a GUI screen for 

downloading an audio (music program) data, the user can 
download audio data of a desired music program and 
record the downloaded audio data to the MD 
recorder/player 1. 

15 According to the embodiment, a data service 

broadcast that provides the user with a special service 
other than a conventional program broadcast and that 
requires an operation for the above-described GUI 
screen may have interactivity and thereby sometimes 

20 referred to as "interactive broadcast". 

1-2. Operation with GUI Screen 

Next, an example of the use of the above- 
described interactive broadcast, that is, an example of 
operation with a GUI screen, will be described briefly 

25 with reference to Figs. 3 and 4. In this example, the 

case that music program data (audio data) is downloaded 
will be described. 



First, principal operation keys of the remote 
controller 64 used by the user to operate the IRD 112 
will be described with reference to Fig. 3. 

Fig. 3 shows an operation panel surface of 
5 the remote controller 64. The operation panel has 

various keys. Among them, a power key 161, numeral 
keys 162, a screen display changeover key 163, an 
interactive changeover key 164, an EPG key panel 
portion 165 and a channel key 166 are described. 
10 The power key 161 is a key for turning on/off 

the power supply to the IRD 112. The numeral keys 162 
are key for selecting a channel or inputting numeric 
values on for example a GUI screen with numerals 
designated. 

15 The screen display changeover key 163 is a 

key for changing over between for example a 
conventional broadcast screen and an EPG screen. For 
example, after an EPG screen is evoked with the screen 
display changeover key 163, when a key on the EPG key 

20 panel portion 165 is operated, a program can be 

searched on a screen of an electronic program guide. 
In addition, an arrow mark key 165a on the EPG key 
panel portion 165 can be used to move a cursor on a GUI 
screen for a service that will be described later. 

25 The interactive changeover key 164 is 

provided to change over between a conventional 
broadcast screen and a GUI screen for a service 
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associated with a broadcast program. 

The channel key 166 is provided to change 
over channels of the IRD 112 one by one in an ascending 
order or a descending order of the channel numbers. 
5 The remote controller 64 according to the 

embodiment has various keys so as to perform various 
operations for the monitor apparatus 114 and so forth. 
For simplicity, the description for keys and so forth 
provided for the monitor apparatus 114 is omitted. 

10 Next, a real example of the operation for a 

GUI screen will be described with reference to Fig. 4. 

When a broadcast is received and a desired 
channel is selected by the AV system 103, a moving 
picture corresponding to a program material supplied 

15 from the television program material server 106 is 

displayed on the display screen of the monitor 
apparatus 114 as shown in Fig. 4 (a). In other words, 
the contents of a conventional program are displayed on 
the monitor apparatus 114. In this example, it is 

20 assumed that for example a music program is displayed. 

Also, it is assumed that a download service 
(interactive broadcast) of audio data is associated 
with the music program. 

When the user operates the interactive 

25 changeover key 164 of the remote controller 64 while 

the music program is displayed, the current screen is 
switched to the GUI screen for downloading of the audio 
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data as shown in Fig. 4(b). 

On the GUI screen, a reduced image of the 
video data (shown in Fig. 4(a)) supplied from the 
television program material server 106 is displayed in 
5 a television program display area 121A at an upper left 

portion of the display screen of the monitor apparatus 
114. 

A music program list 121B of individual audio 
channels that are broadcast is displayed at an upper 

10 right portion of the display screen. A text display 

area 21C and a jacket display area 121D are displayed 
at a lower left portion of the display screen. 
Furthermore, a song text display button 122, a profile 
display button 123, an information display button 124, 

15 a reservation record button 125, a reserved program 

list display button 126, a recording history display 
button 127 and a download button 128 are disposed on a 
right side portion of the screen. 

While observing the titles of music programs 

20 displayed on the music program list 121B, the user 

searches a desired music program. When the user has 
found a desired music program, he or she operates the 
arrow mark key 165a (in the EPG key panel portion 165) 
of the remote controller 64 to place the cursor at the 

25 position of the music program and then enters the 

selected music program (for example, presses a central 
position of the arrow mark key 165a) . 



Thus, the user can listen to the music 
program selected with the cursor. In other words, 
since the same music program is repeatedly broadcast at 
intervals of a predetermined time period in each audio 
5 channel, the current audio channel is switched to the 

audio channel of the selected music program by the IRD 
112. Thus, the selected music program is output so 
that the user can listen to the music while the display 
screen in the television program display area 121A does 

10 not vary. At this point, a still image of the MD 

jacket of the music program is displayed in the jacket 
display area 121D. 

In such a state, when the user places the 
cursor at the song text display button 122 and then 

15 enters it (hereinafter, these operation is referred to 

as "pressing the button"), the song text of the music 
program is displayed in the text display area 121C in 
synchronization with the audio data. Likewise, when 
the user presses the profile display button 123 or the 

20 information display button 124, a profile of an artist 

corresponding to the music program, concert 
information, or the like is displayed in the text 
display area 121C. In such a manner, the user can know 
what music program is being currently delivered. In 

25 addition, the user can know detailed information of 

each music program. 

If the user wants to purchase the music 
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program to which he or she has listened, he or she will 
press the download button 128. When the download 
button 128 is pressed, the audio data of the selected 
music program is downloaded and recorded to a disc by 
5 the MD recorder/player 1. Along with audio data of the 

music program, song text of the music program, profile 
information of the artist, still picture data of the 
jacket, and so forth can be downloaded. 

Whenever audio data of a music program is 

10 downloaded in such a manner, the history information is 

stored to the IC card inserted into the IRD 112. The 
information stored in the IC card is read by the 
charging server 105 for example once a month. Then, 
the user is charged for an amount of money 

15 corresponding to the history of use of the data 

service. Consequently, the copyright of each 
downloaded music program can be protected. 

In addition, when the user wants to reserve a 
downloading operation, he or she will press the 

20 reservation record button 125. When the user has 

pressed the reservation record button 125, the current 
GUI screen is switched to a list of music programs 
which can be reserved. The list is displayed on the 
entire screen. For example, the list may show music 

25 programs searched every hour, every week, or every 

channel or the like. When the user selects a music 
program that he or she wants to reserve to download 
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from the list. The information of the selected music 
program is registered to the IRD 112. When the user 
wants to check for all music programs that he or she 
has already reserved to download, he or she presses the 
5 reserved program list display button 126 so as to 

display them on the entire screen. Each of the music 
programs reserved in such a manner is downloaded by the 
IRD 112 at the reserved time. The downloaded music 
program is recorded to the disc by the MD 

10 recorder/player 1. 

When the user wants to check for music 
programs which have been downloaded, he or she presses 
the recording history display button 127 so as to 
display a list of music programs that have been 

15 downloaded on the entire screen. 

In this manner, with the AV system 103 
according to the present invention, a list of music 
programs is displayed on a GUI screen of the monitor 
apparatus 114. When the user selects a music program 

20 on the GUI screen, the user can listen to the music 

program and know the song text thereof, the profile of 
the artist, and so forth. In addition, the user can 
download the music program, reserve the downloading 
operation of the music program, and display the history 

25 of the downloading operation, a list of music programs 

reserved for the downloading operation, and so forth. 

As will be described in brief, a GUI screen 
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as shown in Fig. 4(b), a display change for the GUI 
screen corresponding to an operation of the user, and 
an audio output can be accomplished by defining the 
relation of objects as a scenario description 
5 corresponding to the above-described MHEG system. In 

this example, the objects are video data as parts 
corresponding to the various buttons and material data 
displayed in the display areas shown in Fig. 4(b). 

In the specification, an environment of which 

10 an output form (image display, audio output, or the 

like) of information corresponding to a certain object 
is accomplished by defining the relation of objects as 
a scenario description such as a GOI screen is referred 
to as "scene". In this case, it is assumed that an 

15 object that forms one scene includes a file as a 

scenario description. 

As described above, in the digital satellite 
broadcasting system according to the present invention, 
a broadcast program is delivered. In addition, audio 

20 data of music programs is delivered using a plurality 

of audio channels. Then, the MD recorder/player, the 
user can search for a desired music program using a 
list of music programs that are delivered or the like 
and easily record the audio data of the desired music 

25 program to a disc medium. 

As other services rather than the program 
delivering service of the digital satellite broadcast 
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system, it is possible to consider various services 
other than the downloading service of music program 
data. For example, a service for broadcasting a 
commodity guide program referred to as television 
5 shopping and allowing the user to make a purchase 

contract on a GUI screen may be considered. 
1-3. Ground Station 

In the above sections, the digital satellite 
broadcasting system according to the embodiment has 

10 been described in brief. Next, the digital satellite 

broadcasting system will be described in detail. 
First, the structure of the ground station 101 will be 
described with reference to Fig. 5. 

In the following description, the following 

15 assumptions will be applied. 

According to the embodiment, to transmission 
data from the ground station 101 to the AV system 103 
through the satellite 102, the DSM-CC (Digital Storage 
Media-Command and Control) protocol is used. 

20 As well known, the DSM-CC (MPEG-part 6) 

system defines commands and controlling methods for 
retrieving an MPEG encoded bit stream stored on a 
digital storage medium (DSM) or storing a stream to the 
DSM through a particular network. According to the 

25 embodiment, the DSM-CC system is adopted as a 

transmission standard for the digital satellite 
broadcast system. 



To transmit contents (a set of objects) of a 
data broadcasting service (for example, a GUI screen) 
or the like) corresponding to the DSM-CC system, it is 
necessary to define a description format for contents. 
5 According to the embodiment, the above-described MHEG 

is used as a definition of the description format. 

In the ground station 101 shown in Fig. 5, a 
television program material registering system 131 
registers material data supplied from the television 

10 program material server 106 to an AV server 35. The 

material data is sent to a television program 
transmitting system 139. The television program 
transmitting system 139 compresses video data 
corresponding to for example the MPEG 2 system and 

15 packetizes audio data corresponding to for example the 

MPEG 2 audio system. An output signal of the 
television program transmitting system 139 is sent to a 
multiplexer 145. 

A music program material registering system 

20 132 supplies material data (audio data) received from 

the music program material server 107 to an MPEG 2 
audio encoder 136A and an ATRAC encoder 136B. The MPEG 
2 audio encoder 136A and the ATRAC encoder 136B perform 
an encoding process (compression-encoding process) for 

25 the audio data supplied thereto and register the 

encoded data to an MPEG audio server 140A and an ATRAC 
audio server 140B, respectively. 
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The MPEG audio data registered to the MPEG 
audio server 140A is sent to an MPEG audio transmitting 
system 143A. The MPEG audio server 140A packetizes the 
MPEG audio data and sends the packetized data to the 
5 multiplexer 145. The ATRAC data registered in the 

ATRAC audio server 140B is sent as quadruple speed 
ATRAC data to an ATRAC audio transmitting system 143B. 
The ATRAC audio transmitting system 143B packetizes the 
quadruple speed ATRAC data and sends the packetized 

10 data to the multiplexer 145. 

An audio additional information registering 
system 133 registers audio additional information that 
is material data received from the audio additional 
information server 108 to an audio additional 

15 information database 137. The audio additional 

information registered to the audio additional 
information database 137 is sent to an audio additional 
information transmitting system 141. Likewise, the 
audio additional information transmitting system 141 

20 packetizes the audio additional information and sends 

the packetized data to the multiplexer 145. 

A GUI material registering system 134 
registers GUI data, which is material data received 
from the GUI data server 109, to a GUI material 

25 database 138. 

The GUI material data registered to the GUI 
material database 138 is sent to a GUI authoring system 
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142. The GUI authoring system 142 processes the GUI 
material data so that a GUI screen is displayed 
(namely, a "scene" shown in Fig. 4 is output) . 

In other words, in the case of a GUI screen 
5 for downloading a music program, data sent from the GUI 

authoring system 142 includes still picture data of an 
album jacket, text data of the song text of the music 
program, and audio data to be output corresponding to a 
user's operation. 

10 These types of data described above are 

referred to as mono medium. With an MHEG authoring 
tool, the GUI authoring system 142 encodes such mono 
medium data and handles it as an object. 

Then, contents corresponding to the MHEG-5 

15 system are generated along with a scenario description 

file (script) that defines the relation of objects so 
that video and audio data corresponding to the display 
form of such a scene (GUI screen) described with 
reference to Fig. 4 (b) and an operation corresponding 

20 thereto are obtained. On such a GUI screen as shown in 

Fig. 4(b), video and audio data (MPEG video data and 
MPEG audio data) corresponding to material data of the 
television program material server 106, MPEG audio data 
corresponding to music program material data of the 

25 music program material server 107, and so forth are 

displayed and output data corresponding to a user's 
operation is obtained. 



Thus, in the scenario description file, when 
necessary, the GUI authoring system 042 handles video 
and audio data corresponding to material data of the 
television program material server 106, MPEG audio data 
5 corresponding to music program material data of the 

music program material server 107, and audio additional 
information corresponding to the audio additional 
information server 108 as objects and defines them with 
MHEG scripts. 

10 Data of MHEG contents sent from the GUI 

authoring system 142 may be script files and various 
still picture files or text data files as objects. The 
still picture data is for example data of 640 x 480 
pixels compressed corresponding to the JPEG (Joint 

15 photograph Experts Group) system whereas the text data 

is a file of for example less than 800 characters. 

Data of MHEG contents obtained by the GUI 
authoring system 142 is sent to a DSM-CC encoder 144. 

The DSM-CC encoder 14 4 converts the MHEG 

20 contents data into a transport stream (hereinafter 

referred to simply as TS (Transport Stream) ) of a 
format with which it can be multiplexed with data 
streams of video data and audio data corresponding to 
the MPEG 2 format. Next, the DSM-CC encoder 14 4 

25 packetizes the transport stream and outputs the 

packetized data to the multiplexer 145. 

The multiplexer 145 multiplexes video packets 
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and audio packets received from the television program 
transmitting system 139, audio packets received from 
the MPEG audio transmitting system 14 3 A, quadruple 
speed audio packets received from the ATRAC audio 
5 transmitting system 143B, audio additional information 

packets received from the audio additional information 
transmitting system 141, and GUI data packets received 
from the GUI authoring system 142 on time axis and 
encrypts the multiplexed data with key information that 

10 is output from the key information server 110 (Fig. 1) . 

Output data of the multiplexer 145 is sent to 
a radio wave transmitting system 146. The radio wave 
transmitting system 146 performs various processes for 
example an adding process of error correction codes, a 

15 modulating process, and a frequency converting process 

for the received data and transmits the resultant 
signal to the satellite 102 through an antenna. 
1-4. Transmission Format 

Next, a transmission format according to the 

20 present embodiment defined corresponding to the DSM-CC 

system will be described. 

Fig. 6 shows an example of data transmitted 
from the ground station 101 to the satellite 102. It 
should be noted that as described above the various 

25 types of data shown in Fig. 6 are multiplexed on a time 

base. In addition, as shown in Fig. 6, an event occurs 
in a time period from time tl to time t2 . Another 



event occurs after time t2 . In the case of a channel 
of a music program, an event is for example a unit of 
which a set of lineup of a plurality of music programs 
is changed. The time period of each event is 
5 approximately 30 minutes or around one hour. 

As shown in Fig. 6, in the event from time tl 
to time t2, a program having predetermined contents Al 
is broadcast as a conventional broadcast program of a 
moving pictures. In the event starting from time t2, 

10 another program having contents A2 is broadcast as a 

conventional broadcast program of both a moving picture 
and audio data. 

MPEG audio channels (1) to (10) are prepared 
for 10 channels from channel CHI to channel CH10. In 

15 this example, in each of the audio channels CHI, CH2, 

CH3, CH10, the same music program is repeatedly 

transmitted while one event is broadcast. In other 
words, in the period of the event from time tl to time 
t2, a music program Bl is repeatedly transmitted in the 

20 audio channel CHI, and another music program CI is 

repeatedly transmitted in the audio channel CH2 . 
Likewise, a music program Kl is repeatedly transmitted 
in the audio channel CH10. This applies to quadruple 
speed ATRAC audio channels (1) to (10) that follow the 

25 audio channels (1) to (10) . 

In other words, in Fig. 6, when the channel 
number of an MPEG audio channel is equal to the channel 
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number of a quadruple speed ATRAC audio channel, the 
music program transmitted in the MPEG audio channel is 
the same as the music program transmitted in the 
quadruple speed ATRAC audio channel. In addition, the 
5 numeral in the parentheses that represents a channel 

number of audio additional information represents audio 
additional information added to audio data having the 
same channel number. Furthermore, still picture data 
and text data transmitted as GUI data are formed for 

10 each channel. These types of data are time division 

multiplexed in MPEG 2 transport packets as shown in 
Fig. 7(a) to Fig. 7(d) and transmitted. Then, data is 
restructured by the IRD 112 as shown in Fig. 7 (e) to 
Fig. 7(h) using header information of each data packet. 

15 In the transmission data shown in Figs. 6 and 

7, at least GUI data used for a data service 
(interactive broadcast) is logically formed in the 
following manner corresponding to the DSM-CC system. 
Next, only data of a transport stream that is output 

20 from the DSM-CC encoder 144 will be described. 

As shown in Fig. 8 (a), all data broadcasting 
services transmitted corresponding to the DSM-CC system 
according to the embodiment are contained in a root 
directory named Service Gateway. The Service Gateway 

25 includes several types of objects that are directories, 

files, streams, and stream events. 

In these objects, the files are various data 
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files of still pictures, audio data, text data, and 
MHEG scripts. 

The streams include information to be linked 
to other data services and AV streams (MPEG video data 
5 and audio data of a television program material, MPEG 

audio data and ATRAC audio data as a music program 
material, and so forth) . 

The stream events include similar link 
information and time information. 
10 The directories are folders in which data 

relating to each other is collected. 

In the DSM-CC system, each of such unit 
information and the Service Gateway is handled as an 
object as shown in Fig. 8(b) and each object is 
15 converted into a form of a BIOP message. 

According to the present invention, since the 
categorization of three types of objects as files, 
streams, and stream events is not essential, they are 
represented with objects as files. 
20 In the DSM-CC system, a data unit referred to 

as module shown in Fig. 8 (c) is generated. The module 
is a variable length data unit that contains at least 
one BIOP message object and a BIOP header. The module 
is also a buffering unit of received data on the 
25 reception side that will be described later. 

In the DSM-CC system, in the case that one 
module is formed of a plurality of objects, the 
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relation between objects is not specifically defined or 
restricted. In an extreme case, even if one module is 
formed of two or more objects of different scenes that 
do not relate to each other, the module does not 
5 violate the rules of the DSM-CC system. 

The module is generally divided into data 
fixed length units that are referred to as "blocks" as 
shown in Fig. 8(d) so that it is transmitted in a form 
of a section defined in the MPEG 2 format. However, 

10 the last block of the module may not be a fixed length 

block. This is because according to the MPEG 2 format, 
one section should not exceed 4 KB. 

In this case, the data unit of a block is a 
synonym of a section. 

15 A header is added to a block into which a 

module is divided as shown in Fig. 8 (e) and converted 
into a form of a message referred to as DDB (Download 
Data Block) . 

In parallel with the conversion into DDB, 

20 control messages DSI (Download Server Initiate) and DII 

(Download Indication Information) are generated. 

The DSI and the DII are information required 
for extracting a module from received data on the 
reception side (IRD 112) . The DSI contains an 

25 identifier of a carousel (module) (that will be 

described next) , general information of carousel (a 
time period required for one rotation thereof and a 
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timeout value of the rotation thereof) , and so forth. 
The DSI further contains information for the location 
of the root directory (Service Gateway) of a data 
service (in the case of an object carousel system) . 
5 The DII is information corresponding to each 

module included in the carousel. The DII contains 
information of a size, a version, and a timeout value 
of each module. 

Three types of messages of the DDB, DSI and 

10 DII are transmitted periodically and repeatedly 

corresponding to a data unit of the section as shown in 
Fig. 8(f). Consequently, the receiver side can always 
receive a module that contains an object necessary for 
obtaining for example a desired GUI screen (scene) . 

15 In the specification, such a transmission 

system is referred to as "carousel system" because of 
the similarity to a carousel; a data transmission form 
shown in Fig. 8(f) is referred to as carousel. 

In addition, the "carousel system" is 

20 categorized as two levels of a "data carousel system" 

and an "object carousel system". Particularly, in the 
object carousel system, objects having such attributes 
as a file, a directory, a stream and a service gateway 
are transmitted as data using a carousel. The object 

25 carousel system is largely different from the data 

carousel system in that it can handle a directory 
structure. The system according to the embodiment uses 



the object carousel system. 

GUI data transmitted by a carousel in such a 
manner, that is, data output from the DSM-CC encoder 
144 shown in Fig. 5, is output in the form of a 
5 transport stream. The transport stream has a structure 

as shown in for example Fig. 9. 

Fig. 9(a) shows a transport stream. The 
transport stream is a bit train defined in the MPEG 
system and is formed of a sequence of fixed length 
10 packets (transport packets) of 188 bytes as shown in 

. Fig. 9 (a) . 

As shown in Fig. 9(b), each transport packet 
is composed of a header, an adaptation field for 
allowing additional information to be included in a 
15 particular individual packet, and a payload (data area) 

that is contents (video/audio data and so forth) of the 
packet . 

The substantial length of the header is for 
example four bytes whose first byte is a 

20 synchronization byte as shown in Fig. 9(c). The 

synchronous byte is followed by a PID (Packet_ID) that 
is identification information of the packet, scramble 
control information that represents whether or not the 
packet has been scrambled, adaptation field control 

25 information that represents whether or not the header 

is followed by an adaptation field and a payload (that 
will be described later) . 



Corresponding to such control information, 
the receiver side can descramble each packet and causes 
a demultiplexer to separate and extract a required 
packet of video/audio data and so forth. In addition, 
5 the receiver side can reproduce time information that 

is used as a reference for synchronously reproducing 
video/audio data. 

As is clear from the description that 
precedes, one transport stream is multiplexed with 
10 packets of video/audio/data of a plurality of channels. 

One transport stream is also multiplexed with a signal 
for selecting a channel (this signal is referred to as 
PSI (Program Specific Information) , information 
necessary for restricting reception of pay channels 
15 corresponding to the user's subscription contract (this 

information is referred to as EMM/ECM) , and SI (Service 
Information) for accomplishing a service of an EPG or 
the like. Next, the PSI will be described. 

As shown in Fig. 10, the PSI is formed of 
20 four tables. Each of the tables is represented in a 

section format corresponding to the MPEG system. 

Fig. 10(a) shows a table of an NIT (Network 
Information Table) and a CAT (Conditional Access 
Table) . 

25 The same NIT is multiplexed with all 

carriers. The NIT contains various transmission 
factors (a polarization plane, a carrier frequency, a 
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convolution rate, and so forth) for each carrier and a 
list of multiplexed channels. The PID of the NIT is 
0x0010. 

Likewise, the same CAT is multiplexed with 
5 all carriers. The CAT contains a PID of an EMM 

(Entitlement Management Message) packet that is unique 
information for identifying the restrictive reception 
system, contract information, and so forth. The PID of 
the CAT is 0x0001. 
10 Fig. 10(b) shows PATs as information unique 

to individual carriers. Each PAT contains channel 
information of the carrier and a PID of a PMT that 
represents contents of the channel. The PID of each 
PAT is 0x0000. 

15 As information of each channel of a carrier, 

PMTs (Program Map Tables) shown in Fig. 10(c) are 
provided. 

The PMTs are multiplexed with contains of 
individual channels. For example, the PMTs contain 

20 components (video/audio data and so forth) composing 

individual channels and a PID of an ECM (Encryption 
Control Message) packet necessary for descrambling 
these components as shown in Fig. 10(d) . The PID of 
each PMT is designated by a PAT. 

25 1-5. IRD 

Next, an example of the structure of the IRD 
112 disposed in the AV system 103 will be described 
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with reference to Fig. 11. 

The IRD 112 shown in Fig. 11 has an input 
terminal Tl. A received signal is received by the 
parabola antenna 111 and converted into a signal with a 
5 predetermined frequency by the LNB 115 of the parabola 

antenna 111. The resultant signal is supplied to the 
input terminal Tl and supplied to a tuner/front end 
portion 51. Corresponding to a set signal for the 
transmission factors and so forth received from a CPU 

10 (Central Processing Unit) 80, the tuner/front end 

portion 51 receives a carrier (with a reception 
frequency) and performs necessary processes such as for 
example a Viterbi demodulation process and an error 
correction process for the carrier so as to obtain a 

15 transport stream. 

The transport stream obtained by the 
tuner/front end portion 51 is supplied to a descrambler 
52. The tuner/front end portion 51 also obtains a PSI 
packet from the transport stream and updates channel 

20 selection information of the PSI packet. Furthermore, 

the tuner/front end portion 51 obtains the component 
PID of each channel from the transport stream and sends 
it to for example the CPU 80. Thus, the CPU 80 uses 
the obtained PIDs for processing of the received 

25 signal. 

The descrambler 52 receives de scramble key 
data stored in an IC card 65 through the CPU 80. The 
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CPU 80 sets a PID to the descrambler 52. The 
descrambler 52 performs a de scrambling process 
corresponding to the descramble key data and the PID 
and sends the resultant data to a transport portion 53. 
5 The transport portion 53 is composed of a 

demultiplexer 70 and a queue (Queue) 71 that is for 
example a DRAM. The queue (Queue) 71 is composed of a 
plurality of memory areas arranged in a column shape 
corresponding to modules. For example, according to 

10 the embodiment, 32 columns of memory areas are 

provided. In other words, the queue 71 can store 
information of up to 32 modules at a time. 

As general operations, the demultiplexer 70 
separates a required transport packet from the 

15 transport stream supplied from the descrambler 52 

corresponding to filter conditions that have been set 
by a DeMUX driver 82 of the CPU 80, when necessary, 
uses the queue 71 as a working area, obtains data in 
the format as shown in Fig. 7(e) to Fig. 7(h), and 

20 supplies the obtained data to necessary functional 

circuit portions. 

MPEG video data separated by the 
demultiplexer 7 0 is input to an MPEG 2 video decoder 55 
while MPEG audio data is input to an MPEG audio decoder 

25 54. Individual packets of the MPEG video/audio data 

separated by the demultiplexer 70 are input in a format 
referred to as PES (Packetized Elementary Stream) to 
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the respective decoders. 

Data of MHEG contents of the transport stream 
is separated and extracted for each transport packet 
from the transport stream by the demultiplexer 70 and 
5 written to relevant memory areas of the queue 71 so 

that the extracted data is arranged for each module. 
Then, the data of the MHEG contents arranged for each 
module is written to a DSM-CC buffer 91 in a main 
memory 90 through the data bus under the control of the 

10 CPU 80 and then stored in the DSM-CC buffer 91. 

Quadruple speed ATRAC data (compressed audio 
data) is separated and extracted from the transport 
stream by the demultiplexer 70 for each transport 
packet or the like and then output to an IEEE 1394 

15 interface 60. The IEEE 1394 interface 60 can transmit 

not only of audio data but also video data, text data, 
various command signals and so forth. 

The MPEG 2 video decoder 55 that inputs the 
MPEG video data in the format of the PES decodes the 

20 MPEG video data corresponding to the MPEG 2 format 

using a memory 55A as a working area. The decoded 
video data is supplied to a display processing portion 
58. 

The display processing portion 58 inputs the 
25 video data from the above described MPEG 2 video 

decoder 55 and video data for a GUI screen or the like 
for a data service obtained by an MHEG buffer 92 of the 



main memory 90 (that will be described later) . The 
display processing portion 58 performs a required 
signal process for the video data that has been input 
in such a manner so as to covert the video data into an 
5 analog audio signal corresponding to a predetermined 

television system. The display processing portion 58 
outputs the analog audio signal to an analog video 
output terminal T2 . 

Consequently, when the analog video output 

10 terminal T2 . and a video input terminal of the monitor 

apparatus 114 are connected, a picture as shown in for 
example Fig. 4 is displayed. 

The MPEG 2 audio decoder 54 that inputs the 
MPEG audio data in the format of the PES decodes the 

15 MPEG audio data corresponding to the MPEG 2 format 

using a memory 54A as a working area. The decoded 
audio data is supplied to D/A converter 56 and an 
optical digital output interface 59. 

The D/A converter 5 6 converts the input audio 

20 data into an analog audio signal and outputs the analog 

audio signal to a switch circuit 57. The switch 
circuit 57 selects one of signal paths to analog audio 
output terminals T3 and T4 . 

In this example, it is assumed that the 

25 analog audio output terminal T3 is disposed so as to be 

connected to an audio input terminal of the monitor 
apparatus 114. Meanwhile, the analog audio output 



terminal T4 is used to output a downloaded music 
program as an analog signal. 

The optical digital output interface 59 
converts the input digital audio data into an optical 
5 digital signal and outputs the optical digital signal. 

In this example, the optical digital output interface 
59 corresponds to for example the IEC 958. 

The main memory 90 is used as a working area 
for various controlling processes performed by the CPU 
10 80. According to the embodiment, areas for the DSM-CC 

buffer 91 and the MHEG buffer 92 are allocated to the 
main memory 90. 

The MHEG buffer 92 is used as a working area 
for video data {for example, video data for a GUI 
15 screen) generated corresponding to a script of the MHEG 

system. The generated video data is supplied to the 
display processing unit 58 through a bus line. 

The CPU 80 controls the entire IRD 112. The 
CPU 80 causes the demultiplexer 70 to separate and 
20 extract data from a data stream. 

The CPU 80 further performs a decoding 
process for data of the obtained MHEG contents so as to 
form a GUI screen (scene) corresponding to the script 
and an outputting process for outputting the formed GUI 
25 screen data. 

To do that, in addition to a control 
processing portion 81 that performs major controlling 
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processes, the CPU 80 according to the embodiment 
comprises for example the DeMUX driver 82, a DSM-CC 
decoder block 83, and an MHEG decoder block 84. 
According to the embodiment, at least the DSM-CC 
5 decoder block 83 and the MHEG decoder block 84 are 

accomplished by software. 

The DeMUX driver 82 sets filter conditions 
for the demultiplexer 70 corresponding to the PID of 
the input transport stream. 

10 The DSM-CC decoder block 83 has a function as 

a DSM-Manager. Thus, the DSM-CC decoder block 83 
restructures data as modules stored in the DSM-CC 
buffer 91 into data of MHEG contents. In addition, the 
DSM-CC decoder block 83 performs a process in 

15 association with a predetermined DSM-CC decoding 

process and so forth corresponding to an accessing 
operation of the MHEG decoder block 84,. 

The MHEG decoder block 84 accesses the data 
of MHEG contents obtained from the DSM-CC decoder block 

20 83, that is, the data of MHEG contents obtained from 

the DSM-CC buffer 91 and performs a decoding process 
for outputting scene data. In short, the MHEG decoder 
block 84 forms a scene corresponding to the relation 
between objects defined by a script file of the MHEG 

25 contents. In this example, when the MHEG decoder block 

84 forms a GUI screen as a scene, the MHEG decoder 
block 84 uses the MHEG buffer 92 and generates video 
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data for the GUI screen corresponding to the script 
file stored in the MHEG buffer 92. 

As an interface between the DSM-CC decoder 
block 83 and the MHEG decoder block 84, a U-U API 
5 (Application Portability Interface) is used. 

The U-U API is an interface for accessing a 
DSM manager object (that is a server object for 
accomplishing a function of a DSM) . The U-U API 
performs a process for objects such as a service 
10 gateway, a directory, a file, a stream, and a stream 

event . 

A client object can perform a process for 
those objects with the U-U API. 

Next, an example of the operation for 

15 extracting an object necessary for forming a scene from 

a transport stream under the control of the CPU 80 will 
be described. 

The DSM-CC uses an IOR (Interoperable Object 
Reference) so as to represent the location of an object 

20 in a transport stream. The IOR includes an identifier 

corresponding to a carousel for finding out an object, 
an identifier of a module that contains the object 
(this identifier is denoted by module_id) , and an 
identifier for identifying an object in one module 

25 (this identifier is denoted by object_key) . In 

addition, the IOR includes tag information for 
identifying a DII that has information of the module 



that contains the object (this tag is denoted by 
association_tag) . 

In addition, the DII having the module 
information includes information of module_id, the 
5 module size, and the module version of each of at least 

one modules and tag (association_tag) information for 
identifying the module. 

When the CPU 80 has identified an IOR 
extracted from a transport stream, an object 
10 represented by the IOR is received and separated by for 

example processes that follow. 

(Prl) The DeMUX driver 82 of the CPU 80 
searches an elementary stream having the same value as 
the association_tag of the IOR (this elementary stream 
15 is denoted by ES) from an ES loop of the PMP of the 

carousel and obtains a PID. The ES having the PID 
contains the DII. 

(Pr2) The PID and a table_id_extension are 
set as filter conditions to the demultiplexer 70. 
20 Thus, the demultiplexer 70 separates the DII and 

outputs it to the CPU 80. 

(Pr3) The association_tag of a module 
corresponding to the module_id included in the former 
IOR is obtained from the DII. 
25 (Pr4) An ES having the same value as the 

association_tag is searched from the ES loop (carousel) 
of the PMT and then a PID is obtained. The desired 
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module is included in the ES that has the PID. 

(Pr5) With the PID and the module_id that 
are set as filter conditions, transport packets are 
filtered by the demultiplexer 70. Transport packets 
5 . separated and extracted corresponding to the filter 

conditions are stored to predetermined memory areas 
(columns) of the queue 71. Thus, desired modules are 
finally formed. 

(Pr6) An object that corresponds to the 
10 object_key included in the preceding IOR is extracted 

as a desired object from the module. The object 
extracted from the module is written to for example a 
predetermined area of the DSM-CC buffer 91. 

For example, by repeating the above-described 
15 operations, desired target objects are collected and 

stored to the DSM-CC buffer 91. Thus, MHEG contents 
that form a necessary scene are obtained. 

A man-machine interface 61 receives a command 
signal from the remote controller 64 and sends it to 
20 the CPU 80. The CPU 80 executes a predetermined 

controlling process so as to operate an apparatus 
corresponding to the received command signal. 

An IC card 65 is inserted into an IC card 
slot 62. The CPU 8 0 performs reading and writing 
25 operations of information from and to the IC card 65 

inserted in the IC card slot 62. 

A modem 63 is connected to the charging 
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server 105 through the telephone line 104. A 
communication is made between the IRD 112 and the 
charging server 105 under the control of the CPU 80. 

Next, flows of signals from video/audio 
5 sources in the IRD 112 structured as described above 

will be supplementally described with reference to the 
display form shown in Fig. 4. 

When a conventional program is output in the 
form shown in Fig. 4(a), MPEG video data and MPEG audio 

10 data of a necessary program are extracted from an input 

transport stream and then decoded. The decoded MPEG 
video data and the decoded MPEG audio data are output 
to the analog video output terminal T2 and the analog 
audio output terminal T3, respectively. Thus, the 

15 monitor apparatus 114 can display the image of the 

broadcast program and output audio data thereof. 

On the other hand, when a GUI screen shown in 
Fig. 4(b) is output, data of MHEG contents necessary 
for the GUI screen (scene) is separated and extracted 

20 from an input transport stream by the transport portion 

53 and stored to the DSM-CC buffer 91. Then, the DSM- 
CC decoder block 83 and the MHEG data block 84 process 
the obtained data and thereby the MHEG buffer 92 
generates video data for the scene (GUI screen) . The 

25 video data is supplied to the analog video output 

terminal T2 through the display processing portion 58. 
Thus, the monitor apparatus 114 displays the GUI 



screen . 

In addition, when a music program is selected 
from a list 121B of music programs on the GUI screen 
shown in Fig. 4 (b) and audio data of the music program 
5 is demonstrated, MPEG audio data of the music program 

is obtained by the demultiplexer 70. Then, the MPEG 
audio data is output as an analog audio signal to the 
monitor apparatus 114 through the MPEG audio decoder 
54, a D/A converter 56, a switch circuit 57 and an 

10 analog audio output terminal T3 . 

On the other hand, when the download button 
128 is pressed on the GUI screen shown in Fig. 4 (b) so 
as to download audio data, audio data of a music 
program to be downloaded is extracted by the 

15 demultiplexer 7 0 and output to the analog audio output 

terminal T4, the optical digital output interface 59 or 
the IEEE 1394 interface 60. 

Next, when the MD recorder/player 1 is 
connected through the IEEE 1394 bus 116 to the IEEE 

20 1394 interface 60, quadruple speed ATRAC data of the 

downloaded music program is extracted by the 
demultiplexer 70 and recorded to a disc loaded in the 
MD recorder/player 1 from the IEEE 1394 interface 60 
through the IEEE 1394 bus 116. In addition, in this 

25 case, still picture data (a picture file) of an album 

jacket that has been compressed corresponding to for 
example the JPEG system and text data (a text file) of 
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a song text, a profile of the artist, and so forth of 
the music program are extracted from the transport 
stream by the demultiplexer 70 and sent from the IEEE 
1394 interface 60 to the MD recorder/player 1 through 
5 the IEEE 1394 bus 116. The MD recorder /player 1 can 

record such still picture data and text data to 
predetermined areas of the disc loaded therein. 
1-6. Mini Disc Recording and Reproducing Apparatus 
1-6-1. Structure of MD Recorder/Player 

10 Fig. 12 shows the internal structure of the 

recording and reproducing apparatus {MD 
player/recorder) 1 disposed in the AV system 3 
according to the embodiment. 

A magneto-optical disc (mini disc) 90 on 

15 which audio data is recorded is rotate-driven by a 

spindle motor 2. When data is recorded/reproduced 
to/from the magneto-optical disc 90, a laser beam is 
radiated from an optical head 3 to the magneto-optical 
disc 90. 

20 When data is recorded, the optical head 3 

outputs a high level laser beam for heating a recording 
track to a Curie temperature. On the other hand, when 
data is reproduced, the optical head 3 outputs a 
(comparatively) low level laser beam for detecting data 

25 from reflected light by a magnetic Kerr effect. 

To do that, the optical head 3 comprises an 
optical system and a detector. The optical system 

73 



comprises a laser diode serving as a laser outputting 
means, a polarizing beam splitter, an objective lens 
3a, and so forth. The detector detects reflected 
light. The objective lens 3a is supported by a biaxial 
5 mechanism 4 so that the objective lens 3a is moved in 

the radial direction of and in the directions toward or 
away from the disc. 

A magnetic head 6a is disposed at a position 
opposite to the optical head 3 across the disc 90. The 

10 magnetic head 6a applies to the magneto-optical disc 90 

a magnetic field modulated with data supplied thereto. 

The entire optical head 3 and the magnetic 
head 6a are supported by a sled mechanism 5 so that 
they are moved in the radial direction of the disc. 

15 Information detected from the disc 90 by the 

reproducing operation of the optical head 3 is supplied 
to an RF amplifier 7. The RF amplifier 7 performs an 
arithmetic process for the supplied information and 
extracts a reproduction RF signal, a tracking error 

20 signal TE, a focusing error signal FE, groove 

information GFM (absolute position information recorded 
as pre-grooves (wobbling grooves) on the magneto- 
optical disc 90) , and so forth. 

The extracted reproduction RF signal is 

25 supplied to an encoder/decoder portion 8. The tracking 

error signal TE and the focusing error signal FE are 
supplied to a servo circuit 9. The groove information 



GFM is supplied to an address decoder 10. 

The servo circuit 9 generates various servo 
driving signals corresponding to the supplied tracking 
error signal TE and focusing error signal FE, a track 
5 jump instruction or an access instruction (received 

from a system controller 11 that is a microcomputer) , 
rotational speed detection information of the spindle 
motor 2, and so forth. With the generated signals, the 
servo circuit 9 controls the biaxial mechanism 4 and 
10 the sled mechanism 5 to perform the focusing and 

tracking controlling operations and controls the 
spindle motor 2 to rotate at constant linear velocity 
(CLV) . 

The address decoder 10 decodes the supplied 
15 groove information GFM and extracts address 

information. The address information is supplied to 
the system controller 11. The system controller 11 
uses the supplied address information for various 
controlling operations. 
20 The encoder/decoder portion 8 performs an EFM 

demodulating process and a decoding processes 
corresponding to for example CIRC method for the 
reproduction RF signal. At this point, the 
encoder/decoder 8 extracts an address, sub code data, 
25 and so forth and supplies them to the system controller 

11. 

Audio data (sector data) obtained by the EFM 
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demodulating process and the decoding process 
corresponding to for example CIRC method performed by 
the encoder/decoder portion 8 is temporarily written to 
a buffer memory 13 by a memory controller 12. Data 
5 that is read from the disc 90 by the optical head 3 and 

reproduction data in the system from the optical head 3 
to the buffer memory 13 are intermittently transferred 
at 1.41 Mbits/see. 

The data written to the buffer memory 13 is 

10 read at a timing at which the reproduction data is 

transferred at 0.3 Mbits/see. The data that is read 
from the buffer memory 13 is supplied to an 
encoder/decoder portion 14. The encoder/decoder 
portion 14 performs a process for the reproduction 

15 signal such as a decoding process corresponding to the 

audio compression process and converts the resultant 
signal to a digital audio signal sampled with 44.1 KHz 
and quantized with 16 bits. 

The digital audio signal is converted into an 

20 analog signal by a D/A converter 15. An output 

processing portion 16 adjusts the level and impedance 
of the analog signal received from the D/A converter 
and outputs the resultant signal as an analog audio 
signal Aout from a line output terminal 17 to an 

25 external apparatus. In addition, the output signal of 

the output processing portion 16 is supplied as a 
headphone output HPout to a headphone output terminal 
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27. The headphone output HPout is output from the 
headphone output terminal 27 to a headphone connected 
thereto . 

The digital audio signal that has been 
decoded by the encoder /decoder portion 14 is supplied 
to a digital interface portion 22. Thus, the digital 
audio signal is can be output as a digital audio signal 
Dout from a digital output terminal 21 to an external 
apparatus. The digital audio signal is output to the 
external apparatus with for example an optical cable. 

When a recording operation is performed for 
the magneto-optical disc 90, a record signal (analog 
audio signal Ain) is supplied to an A/D converter 19 
through a line input terminal 18. The record signal is 
converted into digital data by the A/D converter 19 and 
then supplied to the encoder/decoder portion 14. The 
encoder/decoder portion 14 performs an audio 
compression encoding process for the digital data. 

On the other hand, when a digital audio 
signal Din is supplied from an external apparatus to a 
digital input terminal 20, the digital interface 
portion 22 extracts control codes and so forth from the 
digital audio signal Din. Thereafter, the resultant 
audio signal is supplied to the encoder /decoder portion 
14. The encoder/decoder 14 performs an audio 
compression encoding process for the audio data. 

It should be noted that with a microphone 



input terminal (not shown) , a microphone input signal 
may be used as a record signal. 

The compressed record data received from the 
encoder/decoder portion 14 are temporarily written and 
5 stored to the buffer memory 13 by the memory controller 

12 and then read for a predetermined amount of data at 
a time and sent to the encoder/decoder portion 8. 
Then, the encoder/decoder portion 8 performs an 
encoding process such as CIRC encoding process or EFM 

10 modulation encoding process for the record data that is 

read from the buffer memory 13 and supplies the encoded 
data to a magnetic head driving circuit 6. 

The magnetic head driving circuit 6 supplies 
a magnetic head driving signal to the magnetic head 6a 

15 corresponding to the encoded record data received from 

the encoder/decoder portion 8. In other words, the 
magnetic head driving circuit 6 causes the magnetic 
head 6a to apply a magnetic field of the N or S pole to 
the magneto-optical disc 90. At this point, the system 

20 controller 11 supplies a control signal to the optical 

head 3 so that the optical head 3 outputs a laser beam 
of a recording level. 

An operation portion 23 is a portion operated 
by the user. The operation portion 23 includes 

25 operation keys, a dial, and so forth that serve as 

operation elements. The operation elements include 
those for recording and reproducing operations (such as 
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reproduction, record, pause, stop, FF (fast forward), 
REW (rewind) and AMS (program head position search), 
those for play modes (such as normal reproduction, 
program reproduction, and shuffle reproduction) , those 
5 for display mode changeover operations on a displaying 

portion 24, and those for program editing operations 
(such as track (program) divide, track combine, track 
erasure, track name input, and disc name input) . 

Operation information corresponding to the 
10 operations of the operation keys and the dial is 

supplied to the system controller 11. The system 
controller 11 executes an operation control 
corresponding to the control information. 

The recording and reproducing apparatus 1 
15 according to the embodiment further includes a 

receiving portion 30. The receiving portion 30 
receives a command signal of for example infrared rays 
from the remote controller 32, decodes the received 
command signal, and outputs the decoded command signal 
20 as a command code (operation information) to the system 

controller 11. The system controller 11 executes an 
operation control corresponding to the operation 
information received from the receiving portion 30. 

A displaying operation of the displaying 
25 portion 24 is controlled by the system controller 11. 

In other words, when the system controller 11 
executes the displaying operation, it sends display 

79 



data to a display driver of the displaying portion 24. 
The display driver drives a displaying operation of a 
displaying apparatus such as a liquid crystal panel 
corresponding to the supplied data so that the 
5 displaying apparatus displays required numerals, 

characters, symbols and so forth. 

The displaying portion 24 displays an 
operation mode state of a disc from which data is being 
recorded or reproduced, a track number, a record 
10 time/reproduction time, an editing operation state, and 

so forth. 

Character information (such as a track name) 
that is managed in association with a program as main 
data can be recorded to the disc 90. When such 

15 character information is input, the input characters 

are displayed. In addition, character information that 
is read from the disc is displayed. 

In this example, sub data (AUX data) that is 
a data file independent from data of a music program 

20 and so forth can be recorded to the disc 90. 

A data file as AUX data is information of 
characters, still pictures, and so forth. Such 
characters and still pictures can be displayed on the 
displaying portion 24. 

25 According to the embodiment, a JPEG decoder 

26 is provided as a structure that allows the 
displaying portion 24 to display still pictures and 
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characters of AUX data. 

In other words, according to the embodiment, 
still picture data of a data file as AUX data is 
recorded in the form of a file compressed corresponding 
to the JPEG (Joint photographic Coding Experts Group) 
system. The JPEG decoder 26 inputs a file of still 
picture data that has been reproduced from the disc 90 
and stored in for example the buffer memory 13 through 
the memory controller 12, decompresses the input file 
corresponding to the JPEG system, and outputs resultant 
data to the displaying portion 24. Conseguently , the 
still picture data as the AUX data is displayed on the 
displaying portion 24. 

However, when character information or still 
picture information of AUX data is output, a full dot 
displaying apparatus or a CRT displaying apparatus that 
has a comparatively large screen and that can use the 
screen freely to some extent may be preferably. 
Therefore, the AUX data may be displayed on an external 
monitor apparatus or the like that is connected to an 
interface portion 25. 

In addition, although the user can record an 
AUX data file to the disc 90, it is sometimes necessary 
to use an image scanner, a personal computer, or a 
keyboard as an inputting device. In this case, 
information of an AUX data file may be input from such 
an apparatus to the mini disc recording and reproducing 
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apparatus 1 through the interface portion 25. 

According to the embodiment, an IEEE 1394 
interface is used as the interface portion 25. 
Therefore, in the following description, the interface 
5 portion 25 will be sometimes represented as IEEE 1394 

interface 25. Accordingly, the IEEE 1394 interface 25 
can be connected to various external apparatuses 
through the IEEE 1394 bus 116. 

The system controller 11 is a microcomputer 
10 that has a CPU, an internal interface portion, and so 

forth. The system controller 11 controls the above- 
mentioned various operations. 

A program ROM 28 stores a program and so 
forth that accomplish the' various operations of the 
15 recording and reproducing apparatus 1. When necessary, 

a work RAM 29 stores data, programs, and so forth that 
allow the system controller 11 to execute various 
processes . 

When a recording/reproducing operation is 
20 performed for the disc 90, management information, that 

is, the P-TOC (pre-mastered TOC) and the U-TOC (user 
TOC) recorded on the disc 90 should be read. The 
system controller 11 determines an address of an area 
to which data is recorded or an address of an area from 
25 which data is reproduced on the disc 90 corresponding 

to the management information. 

The management information is stored in the 
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buffer memory 13. 

When the disc 90 is loaded to the recording 
and reproducing apparatus 1, the system controller 11 
reproduces and read the innermost circumference 151 of 
5 the disc 90 on which the management information is 

recorded and stores the management information to the 
buffer memory 13 so that the system controller 11 can 
reference the management information for the later 
recording/reproducing/editing operations. 

10 The U-TOC is rewritten corresponding to a 

recording process or an editing process of program 
data. More particularly, whenever a recording 
operation or an editing operation is performed, the 
system controller 11 updates the U-TOC information 

15 stored in the buffer memory 13 and rewrites the U-TOC 

area of the disc 90 at a predetermined timing 
corresponding to the rewriting operation. 

An AUX data file is recorded to the disc 90 
along with a program. An AUX-TOC is formed on the disc 

20 90 for managing the AUX data file. 

The system controller 11 also reads the AUX- 
TOC along with the U-TOC and stores the AUX-TOC to the 
buffer memory 13. When necessary, the system 
controller 11 can refer to the AUX data management 

25 state. 

In addition, when necessary, the system 
controller 11 reads an AUX data file at a predetermined 
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timing (or along with the AUX-TOC) and stores the AUX 
data file to the buffer memory 13. Then, at an output 
timing managed with the AUX-TOC, the system controller 
11 causes the displaying portion 24 or the external 
5 apparatus connected to the IEEE 1394 interface portion 

25 to output characters and an image. 
1-6-2. Sector Format and Address Format 

Next, data units referred to as sector and 
cluster will be described with reference to Fig. 13. 
10 In a recording track of the mini disc system, 

clusters CL are formed successively as shown in Fig. 
13. One cluster is the minimum record data unit. One 
cluster is equivalent to 2 to 3 circumferential tracks. 

One cluster CL is composed of a linking area 
15 of four sectors SFC to SFF and a main data area of 32 

sectors S00 to SIF. 

One sector is a data unit of data composed of 
2, 352 bytes. 

Of the sub data area of four sectors, the 
20 sector SFF is used as a sub data sector for recording 

information as sub data. However, the remaining three 
sectors SFC to SFE are not used for recording data. 

Meanwhile, TOC data, audio data, AUX data, 
and so forth are recorded to the main data region 
25 composed of 32 sectors. 

An address is recorded for each sector. 

One sector is further divided into units 
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referred to as sound groups. Two sectors are divided 

into 11 sound groups. 

In other words, as shown in Fig. 13, two 

successive sectors including an even-numbered sector 
5 such as the sector S00 and an odd-numbered sector such 

as the sector SOI include sound groups SGOO to SGOA. 

One sound group is composed of 424 bytes that are 

equivalent to an amount of audio data corresponding to 

the time period of 11.61 msec. 
10 Data is recorded separately for the L channel 

and the R channel in one sound group SG. For example, 

the sound group SGOO is composed of L channel data LO 

and R channel data R0 . The sound group SG01 is 

composed of L channel data LI and R channel data Rl . 
15 212 bytes that compose a data area for the L 

channel or the R channel are referred to as sound 

frame . 

Next, with reference to Fig. 14, an address 
format of the mini disc system will be described. 

20 An address of each sector is represented by a 

cluster address and a sector address. As shown with an 
upper portion of Fig. 14, a cluster address is a value 
of 16 bits (= two bytes), whereas a sector address is a 
value of eight bits (= 1 byte) . 

25 Thus, an address of 3 bytes is recorded at 

the top position of each sector. 

In addition, by adding a sound group address 
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of 4 bits, an address of a sound group in a sector can 
be represented. For example, when a sound group 
address is additionally represented for managing the U- 
TOC or the like, the reproduction position can be set 
5 for each sound group. 

On the other hand, for the U-TOC or the AUX- 
TOC, a cluster address, to allow a sector address, and 
a sound group address to be represented with three 
bytes, a compact type address as shown in a lower 

10 portion of Fig. 14 is used. 

First, a sector can be represented with 6 
bits because one cluster is composed of 36 sectors. 
Accordingly, the two high order bits of a sector 
address can be omitted. Likewise, since a cluster of 

15 up to the outermost circumference of the disc can be 

represented with 14 bits, the two high order bits of a 
cluster address can be omitted. 

By omitting the two high order bits of each 
of a sector address and a cluster address, an address 

20 that designates a sound group can be represented with 3 

bytes . 

In the U-TOC and the AUX-TOC that will be 
described later, an address for managing a reproduction 
position, a reproduction timing, or the like is 
25 represented with a compact type address. The address 

may be represented in the form of an absolute address 
or in the form of an offset address. The offset 



address is for example a relative address that 
represents the position of each program such as a music 
program with reference to the top position of the 
program treated as a position of the address 0. Next, 
an example of the offset address will be described with 
reference to Fig. 15. 

As will be described with reference to Fig. 
16, programs such as music programs are recorded in 
clusters starting from the cluster 50 on the disc. 
(The cluster 50 is denoted by cluster 32h in 
hexadecimal notation. In the following description of 
the specification, any numerical value followed by "h" 
represents a value in the hexadecimal notation.) 

For example, the address value of the 
address of the top position of the first program (that 
is, cluster 32h, sector OOh, sound group Oh) is 
"0000000000110010000000000000" as shown with an upper 
portion of Fig. 15(a), (that is, 0032h, OOh, Oh). When 
this address value is represented in the compact type, 
it is "000000001100100000000000" (that is, OOh, C8h, 
OOh) as shown with a lower portion of Fig. 15(a). 

Starting from the top address, the absolute 
address of a certain point in the first program of the 
cluster 0032h, sector 04h, sound group Oh is "OOh, C8h, 
40h" in the compact format as shown in Fig. 15(b). On 
the other hand, with a difference starting from the top 
address, the offset address of the cluster OOOOh, 
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sector 04h, sound group Oh is "OOh, OOh, 40h". 

On the other hand, starting from the top 
address shown in Fig. 15(a), the absolute address of 
another certain position in the first program of the 
5 cluster 0032h, sector 13h, sound group 9h is "OOh, C9h, 

39h" in the compact format as shown in Fig. 15(c). On 
the other hand, the offset address is "OOh, Olh, 39h" . 

As with such examples, a position in a 
program can be designated with an absolute address or 
10 an offset address. 

1-6-3. Area Structure 

Next, the area structure of the disc 90 for 
use with the MD recorder /player 1 according to the 
embodiment will be described with reference to Fig. 16. 
15 Fig. 16(a) shows areas from the innermost 

circumference side to the outermost circumference side 
of the disc. 

On the innermost circumference side of the 
disc 90 as a magneto-optical disc, a pit area in which 
20 read only data is recorded in embossed pits is formed. 

In the pit area, the P-TOC is recorded. 

The outer circumference area of the pit area 
is a magneto-optical area that is a 

recording/reproduction area composed of guide grooves 
25 as recording tracks. 

A region from the cluster 0 to cluster 49 on 
the innermost circumference side of the magneto-optical 

88 



area is used as a management area. A program such as a 
real music program is recorded in a program area from 
the cluster 50 to the cluster 2251. The outer 
circumference area of the program area is a lead-out 
area . 

The management area is shown in detail in 
Fig. 16(b). In Fig. 16(b), sectors are shown in the 
horizontal direction, whereas clusters are shown in the 
vertical direction. 

The clusters 0 and 1 in the management area 
are a buffer area for the pit region. The cluster 2 is 
a power calibration area PCA used for adjusting an 
output power of a laser beam and so forth. 

In the clusters 3, 4 and 5, the U-TOC is 
recorded. Although the contents of the U-TOC will be 
described later, a data format is defined in each 
sector in one cluster and predetermined management 
information is recorded in each sector. The U-TOC data 
is repeatedly recorded three times in the three 
clusters 3, 4, and 5. 

The clusters 6, 7 and 8 are used to record 
the AUX-TOC. Although the contents of the AUX-TOC will 
be described later, a data format is defined in each 
sector in one cluster and predetermined management 
information is recorded in each sector. The AUX-TOC 
data are repeatedly recorded three times in the three 



The region from the cluster 9 to the cluster 
4 6 is used to record AUX data. A data file of AUX data 
is formed in the unit of one sector. The area of the 
AUX data contains picture file sectors as a still 
5 picture file, text file sectors as a character 

information file, karaoke text file sectors as a 
character information file synchronized with a program 
and so forth that will be described later. A data 
file as the AUX data, a region in which AUX data files 

10 can be recorded in the AUX data area, and so forth are 

managed with the AUX-TOC. 

The recording capacity for data files in the 
AUX data area is 2.8 Mbytes in the case that an error 
correction mode 2 is applied. 

15 It is possible to form a second AUX data area 

for example in a rear half portion of the program area 
or a region on the outer circumference side than the 
program area such as for example the lead-out portion 
so as to increase the recording capacity for data 

20 files. 

The clusters 47, 48 and 49 are used as a 
buffer area against the program area. 

In the program area starting from the cluster 
50 (= 32h) , audio data of at least one music program or 
25 the like is recorded in a. compressed format referred to 

as ATRAC. 

Recorded programs and a recordable region are 
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managed with the U-TOC. 

In each cluster of the program area, the 

sector FFh can be used for recording information as sub 

data as was described above. 
5 In the mini disc system, a reproduction only 

disc on which programs and so forth are recorded as 

reproduction only data in the form of pits can be used. 

In this case, the entire reproduction only disc is 

formed as a pit area. The programs recorded on the 
10 reproduction only disc are managed in a similar manner 

to the U-TOC that will be described later. In this 

case, the U-TOC is not formed. 

However, when reproduction only data files 

are recorded as AUX data, the AUX-TOC for managing the 
15 files is recorded. 

1-6-4. U-TOC 

1-6-4-1. U-TOC, Sector 0 

As was described above, when a 

recording/reproducing operation is performed for a 
20 program (track) to and from the disc 90, the system 

controller 11 pre-reads the P-TOC and the U-TOC as 

management information from the disc 90. When 

necessary, the system controller 11 references them. 
Next, the U-TOC sectors as management 
25 information for managing recording/reproducing 

operations of tracks (music programs and so forth) on 

the disc 90 will be described. 
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The P-TOC is formed in the pit area on the 
innermost circumference side of the disc 90 as was 
described with reference to Fig. 16. The P-TOC is read 
only information. With the P-TOC, the positions of the 
5 recordable area (recordable user area) , the lead-out 

area, the U-TOC area, and so forth of the disc are 
managed. For a read only optical disc on which all 
data is recorded in the form of pits, music programs 
recorded as a ROM can be managed with the P-TOC. In 
10 this case, the U-TOC is not formed. 

Next, the U-TOC formed on a recordable 
magneto-optical disc will be described, omitting the P- 
TOC. 

Fig. 17 shows the format of the sector 0 of 

15 the U-TOC. 

As sectors of the U-TOC, the sector 0 to 
sector 32 can be formed. Among these sectors, the 
sector 1 and the sector 4 can be used as an area in 
which character information is recorded and the sector 
20 2 is used as an area into which record dates/times are 

recorded. 

First, the sector 0 of the U-TOC that is 
required for performing recording/reproducing 
operations for the disc 90 will be described. 
25 The sector 0 of the U-TOC is a data area in 

which management information for programs such as music 
programs recorded by the user and free areas into which 
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programs can be newly recorded is recorded. 

For example, when a music program is 
recorded to the disc 90, the system controller 11 
searches a free area on the disc 90 with reference to 
5 the sector 0 of the U-TOC and records audio data to the 

free area. On the other hand, when a music program is 
reproduced, the system controller 11 determines an area 
from which a music program is reproduced with reference 
to the sector 0 of the U-TOC, accesses the area, and 

10 performs the reproducing operation for the area. 

At the top position of the data area (4 bytes 
x 588 = 2352 bytes) of the sector 0 of the U-TOC, a 
synchronous pattern composed of one byte data that is 
all "0s" or all "Is" is recorded. 

15 Then, an address composed of a cluster 

address {Cluster H) (Cluster L) and a sector address 
(sector) is recorded for 3 bytes. The sector address 
is followed by mode information (MODE) of one byte. 
These bytes form a header. The address of 3 bytes is 

20 an address of the sector itself. 

The structure of the header part in which a 
synchronous pattern and an address are recorded applies 
not only to the sector 0 of the U-TOC but, also to a P- 
TOC sector, an AUX-TOC sector, an AUX file sector, and 

25 a program sector. For each sector that will be 

described with reference to drawings after Fig 19, 
although the description of the header is omitted, an 
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address and a synchronous pattern are recorded to each 
sector . 

As the address of a sector itself, the 
cluster address is represented with two bytes of a high 
order address (cluster H) and a low order address 
(Cluster L) and the sector address (Sector) is 
represented with 1 byte. In other words, the address 
is not in the compact type. 

Then, at predetermined byte positions, data 
of a maker code, a model code, a track number (First 
TNO) of the first track, a track number (Last TNO) of 
the last track, a sector use state (used sectors) , a 
disc serial number, a disc ID, and so forth are 
recorded. 

In addition, a region for various pointers 
(P-DFA, P-EMPTY, P-FRA, P-TN01 to P-TN0255) is recorded 
as a pointer portion. The pointer portion causes an 
area of a track (music program or the like) recorded by 
the user, a free area, and so forth to be correlated 
with table portions that will be described later. 

As the table portion correlated with the 
pointers ( P-DFA to P-TN0255) , 255 part tables (Olh) to 
(FFh) are provided. In each part table, a start 
address that defines a start point of a particular 
part, an end address that defines an end point of the 
part, and mode information (track mode) of the part are 
recorded. In addition, since a part shown in a part 
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table may be linked to another part, link information 
that represents a part table in which a start address 
and an end address of the part to be linked are 
recorded can be recorded. 
5 The term "part" is a track portion of one 

track in which chronological successive data is 
physically and continuously recorded. 

Addresses represented as start addresses and 
end addresses designate at least one part that composes 

10 a music program (track) . 

These addresses designate a cluster, a 
sector, and a sound group in the short format. 

In such a recording and reproducing 
apparatus, even if data of a music program 

15 (program/track) is recorded physically discontinuously, 

that is, in a plurality of parts, when the parts are 
successively accessed and reproduced, no problem will 
take place. Therefore, music programs or the like 
recorded by the user are sometimes recorded in a 

20 plurality of parts from a view point of for example the 

improvement of the efficiency of the use of recordable 
areas . 

To do that, link information is provided. 
For example, by designating part tables to be linked 
25 corresponding to the numbers (Olh) to (FFh) assigned to 

the individual part tables, the part tables can be 
linked . 



In other words, in the management table 
portion of the sector 0 of the U-TOC, one part table 
represents one part. For a music program composed of 
three parts that are linked, the part positions are 
5 managed with three part tables linked corresponding to 

the link information. 

Actually, the link information is represented 
by a value of a byte position in the sector 0 of the U- 
TOC by a predetermined calculating process. In other 

10 words, a part table is designated as 304 + (link 

information) x 8 (-th byte) . 

Each of the part tables (Olh) to (FFh) in the 
table portion of the sector 0 of the U-TOC represents 
the contents of the part with the pointers (P-DFA, P- 

15 EMPTY, P-FRA, and P-TNOl to PTN0255) in the pointer 

portion in the following manner. 

The pointer P-DFA represents a defective area 
of the magneto-optical disc 90 with a part table or the 
top of a plurality of part tables that represents a 

20 track portion that is a defective area due to a 

scratch. In other words, if the magneto-optical disc 
90 has a defective part, one of the part tables (Olh) 
to (FFh) is recorded in the pointer P-DFA. The part 
table recorded in the pointer P-DFA represents the 

25 defective part with the start and end addresses. If 

the magneto-optical disc 90 has another defective part, 
another (second) part table is designated as the link 
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information of the first part table. The second part 
table represents the defective part. If the magneto- 
optical disc 90 has no further defective part, the link, 
information is for example to "(00h)" that represents 
5 no further link. 

The pointer P-EMPTY represents one non-used 
part table or the top of a plurality of non-used part 
tables in the management table portion. Where there is 
a non-used part table, one of (Olh) to (FFh) is 

10 recorded as the pointer P-EMPTY. 

When there are a plurality of non-used part 
tables, such part tables are successively designated 
starting from a part table designated with the pointer 
P-EMPTY corresponding to the link information. Thus, 

15 all the non-used part tables are linked in the 

management table portion. 

The pointer P-FRA represents a data 
rewritable free area (including an erased area) on the 
magneto-optical disc 90. In other words, the pointer 

20 P-FRA designates one part table or the top of a 

plurality of part tables that represents a track 
portion as a free area. In other words, when there is 
a free area, one of (Olh) to (FFh) is recorded in the 
pointer P-FRA. The part table represents the part as 

25 the free area with the start and end addresses. When 

there are a plurality of such parts (namely, there are 
a plurality of such part tables), the part tables are 
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successively designated with link information until it 
becomes " ( OOh) " . 

Fig. 18 schematically shows a management 
state of parts that are free areas corresponding to 
5 part tables. Referring to Fig. 18, when parts (03h) 

(18h) (lFh) (2Bh) (E3h) are free areas, this state is 
represented with the pointer P-FRA and part tables 
(03h) (18h) (lFh) (2Bh) (E3h) that are linked 
therefrom. The above-mentioned defective areas and 
10 non-used part tables are managed in a similar manner. 

The pointers P-TNOl to P-TN0255 represents 
tracks of music programs or the like recorded on the 
magneto-optical disc 90 by the user. For example, the 
pointer P-TNOl designates a part table that represents 
15 a part or the top of a plurality of parts in which data 

of the first track is recorded. 

For example, when a music program of a first 
track (first program) is recorded with one part on the 
disc (not divided) , the recording area of the first 
20 track is designated with start and end addresses in a 

part table denoted by the pointer P-TNOl. 

When a music program of a second track 
(second program) is recorded discretely in a plurality 
of parts on the disc, the parts for indicating the 
25 recorded positions of the second track are designated 

in the chronological order. In other words, starting 
from a part table designated by the pointer P-TN02, the 
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other part tables are successively designated in the 
chronological order corresponding to the link 
information. The parts are linked corresponding to 
link information until it becomes " (OOh) " (Similar form 
5 to that of Fig. 18) . 

Since all parts of data of for example a 
second music program are successively designated and 
recorded in this manner, when the second music program 
is reproduced or data is written to an area of the 

10 second music program using the data of the sector 0 of 

the U-TOC, continuous music information can be obtained 
from discrete parts by the optical head 3 and the 
magnetic head 6. In addition, when data is recorded to 
a record area, it can be effectively used. 

15 In this manner, the area of the rewritable 

magneto-optical disc 90 is managed with the P-TOC, 
whereas music programs, free areas, and so forth 
recorded in the recordable user area managed with the 
U-TOC. 

20 1-6-4-2. U-TOC, Sector 1 

Fig. 19 shows the format of the sector 1 of 
the U-TOC. The sector 1 of the U-TOC is a data region 
for recording input character information of a track 
name designated to a recorded track or a disc name as 
25 information of the name or the like of the disc itself 

designated to the disc. 

The sector 1 of the U-TOC has pointers P-TNAl 
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to P-TNA255 as a pointer portion that correspond to 
recorded tracks. In addition, the sector 1 of the U- 
TOC has 255 slots (Olh) to (FFh) of eight bytes each 
designated by the pointers P-TNA1 to P-TNA255 and one 
5 slot (OOh) of eight bytes. With the sector 1 of the U- 

TOC, character data is managed in the almost similar 
manner to that of the sector 0 of the U-TOC. 

Character information of a disc title or a 
track name is placed in the slots (Olh) to (FFh) in 
10 ASCII code. 

For example, in a slot designated by the 
pointer P-TNA1, characters that are input corresponding 
to the first track by the user are recorded. In 
addition, since slots are linked corresponding to link 
15 information, the number of characters that are input 

corresponding to one track can exceed 7 bytes (7 
characters) . 

The slot (OOh) of eight bytes is an area 
dedicated for recording a disc name. The slot (OOh) is 
20 not designated by the pointer P-TNA(x) . 

Also with the sector 1 of the U-TOC, the 
pointer P-EMPTY is used for managing non-used slots. 
1-6-4-3. U-TOC, Sector 2 

Fig. 20 shows the format of the sector 2 of 
25 the U-TOC. The sector 2 of the U-TOC is a data region 

for recording the record date/time of a music program 
recorded by the user. 



The sector 2 of the U-TOC has pointers P-TRD1 
to P-TRD255 as a pointer portion that correspond to 
recorded tracks and a slot portion designated by the 
pointers P-TRD1 to P-TRD255. The slot portion has 255 
slots (Olh) to (FFh) of eight bytes each. The sector 2 
of the U-TOC is used for managing date/time data in the 
almost similar manner to that of the sector 0 of the U- 
TOC. 

In the slots (Olh) to (FFh), record 
dates/times of music programs (tracks) are recorded in 
6 bytes each that are values of year, month, day, hour, 
minute, and second. The remaining two bytes are a 
maker code and a model code that represent a 
manufacturer of a recording apparatus that records of 
the music program and code data that represents the 
model thereof, respectively. 

For example, when a track as a first music 
program is recorded to the disc, the record date/time, 
the maker code of the used recording apparatus, and the 
model code are recorded in a slot designated by the 
pointer P-TRD1. The record date/time data is 
automatically recorded by the system controller 11 with 
reference to an internal clock. 

The slot (OOh) of eight bytes is an area 
dedicated for recoding the record date/time of the 
disc. The slot (OOh) is not designated by the pointer 
P-TRD (x) . 
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In the sector 2 of the U-TOC, the slot 
pointer P-EMPTY is used for managing slots that are not 
used. In non-used slots, link information is recorded 
instead of a model code. The non-used slots are linked 
5 and managed with the link information starting with the 

slot pointer P-EMPTY. 
1-6-4-3. U-TOC, Sector 4 

Fig. 21 shows the sector 4 of the U-TOC. The 
sector 4 is a data area for recording input character 

10 information of a music program name (track name) 

designated to a track recorded by the user or a disc 
name designated to the disc. As is clear from Figs. 21 
and 19, the format of the sector 4 of the U-TOC is 
almost similar to that of the sector 1 of the U-TOC. 

15 However, the sector 4 allows code data (2 

byte codes) corresponding to kan j i or European 
characters to be recorded. In addition to data of the 
sector 1 of Fig. 22, the sector 4 has attributes of 
character codes at predetermined byte positions. 

20 As with the sector 1, character information 

of the sector 4 of the U-TOC is managed with pointers 
P-TNA1 to P-TNA255 and slots (Olh) to (FFh) designated 
by the pointers P-TNA1 to P-TNA255. 

The MD recorder/player 1 according to the 

25 embodiment can handle a reproduction only disc on which 

the U-TOC is not formed. However, when such a 
reproduction only disk is used, the MD recorder /player 
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1 can record character information as a disk name and a 
track name with the P-TOC. 

In other words, sectors almost similar to the 
sector 1 of the U-TOC and the sector 4 of the U-TOC are 
5 prepared as P-TOC sectors. The disc maker can pre- 

record a disc name and track names in the P-TOC 
sectors . 
1-6-5. AUX-TOC 
1-6-5-1. AUX-TOC, Sector 0 

10 The disc 90 of the example has regions for 

recording AUX data files and the AUX-TOC as described 
with reference to Fig. 16. As AUX data files, 
character information, image information, and so forth 
are recorded independent from tracks (programs) such as 

15 music programs. 

Such AUX data files are managed with the AUX- 
TOC. The AUX-TOC is recorded three times repeatedly in 
3 clusters. Thus, as with the U-TOC, as management 
data, 32 sectors in one cluster can be used. 

20 In this embodiment, the sectors 0 to 5 of the 

AUX-TOC are set so as to manage the AUX data files as 
described below. 

Next, the format of the sector 0 of the AUX- 
TOC will be described with reference to Fig. 22. 

25 The sector 0 of the AUX-TOC is an area 

allocation table principally for managing a free area 
(empty area) in the entire AUX data region. 
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As shown in Fig. 22, the sector 0 of the AUX- 
TOC has a header (sector address (sector) = OOh, mode 
information (MODE) = 02h) and four ASCII characters of 
' M ' , 'D', 'A', and 'D' of four bytes at predetermined 
5 byte positions. The characters 'M 1 , ' D ' , 'A', and ,D 

represent a format ID. Likewise, the other sectors of 
the AUX-TOC (that will be described later) have the 
same characters at the same byte positions as the 
sector 0. 

10 The format ID is followed by a maker code and 

a model code at predetermined byte positions. The 
model code is followed by used sector information at 
predetermined byte positions. 

The used sector information represents the 

15 state of used sectors in the AUX-TOC. 

Eight bits d8 to dl that compose Used Sectors 
0 correspond to sectors 0 to 7, respectively. 
Likewise, eight bits d8 to dl of Used Sectors 1 
correspond to sectors 8 to 15, respectively. Eight 

20 bits d8 to dl of Used Sectors 2 correspond to sectors 

16 to 23, respectively. Eight bits d8 to dl of Used 
Sectors 3 correspond to sectors 24 to 31, respectively. 

The sector 0 of the AUX-TOC has a pointer 
portion composed of pointers P-EMPTY and P-BLANK. 

25 A table portion of the sector 0 has 99 part 

tables of eight bits each. Each of the part tables has 
a start address, an end address, and link information 

104 



for managing the AUX data area in the similar manner as 
the sector 0 of the U-TOC described above. In this 
example, however, part tables (Olh) to (63h) are used 
as the table portion. The remaining part tables (64h) 
5 to (FFh) are not used with all 'Os' (zeros) placed 

therein. 

Although the part tables after (64h) may be 
used as the table portion, for practical use, it is 
sufficient to use 99 part tables for managing the AUX 
10 data area. In this example, the part tables (Olh) to 

(63h) are used as the effective table portion in 
consideration of the storage capacity of the buffer 
memory 13. 

The pointer P-EMPTY is used for managing non- 
15 used part tables in the sector 0 of the AUX-TOC in such 
a manner that the non-used part tables are linked. 

The pointer P- BLANK is used for managing a 
free area that is non-recorded regions into which AUX 
data files can be recorded in the AUX data area in such 
20 a manner that the part tables are linked in the same 

manner as the pointer P-FRA of the sector 0 of the U- 
TOC. 

A start address and an end address of each 
part table are represented in the compact format. They 
25 can be designated up to a sound group position. 

However, in the sector 0 of the AUX-TOC according to 
the embodiment, an address is designated for each 



cluster. All ' Os' are placed at the data position that 

represents a sound group unit in the sector, start 

address and end address. 

The start address and the end address of 3 
5 bytes in the table portion or the slot portion in the 

sectors 1 to 5 of the AUX-TOC that will be described 

later are represented in the compact format. In 

addition, since the definition of up to what data unit 

a start address or an end address is designated depends 
10 on the contents of each sector, when necessary, the 

definition will be described. 

When the AUX-TOC is formed on a reproduction 

only disc, link information of part tables is not used. 

1-6-5-2. AUX-TOC, Sector 1 
15 The sectors 1 to 3 of the AUX-TOC are used 

for managing picture files as still picture 

information . 

The sector 1 of the AUX-TOC shown in Fig. 23 

is a management sector as a picture allocation table. 
20 The sector 1 of the AUX-TOC is used for managing data 

files recorded as picture files in the AUX data area. 
The sector 1 of the AUX-TOC is used for 

managing picture files in the manner similar to that of 

the sector 0 of the U-TOC. 
25 According to the embodiment, the file length 

of a picture file of one still picture recorded in the 

AUX data area is not explicitly limited. According to 
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the embodiment, however, up to 100 picture files 
including a cover picture (cover picture) can be 
managed as will be described later. Accordingly, the 
number of substantially recordable picture files is 
100. 

The cover picture may be for example a 
picture file that is for example a disc jacket. 

In the sector 1 of the AUX-TOC, a header has 
a sector address (Sector) = Olh and mode information 
(MODE) = 02h. 

As pointers P-PNO(x) used for managing 99 
picture files other than the cover picture, pointers P- 
PNOl to P-PN099 are formed in the sector 1 of the AUX- 
TOC. At individual byte positions after the pointer P- 
PN099 to the table portion, "OOh" is placed. 

However, in order to deal with the case that 
more than 100 picture files can be recorded because of 
an expansion of the AUX data area and a file size 
change that may be performed in future, it is possible 
to assign the pointers P-PNO100 to P-PN0255 as the 
pointers P-PNO(x) to byte positions from the byte 
position following the pointers P-PNOl to P-PN099 to 
the byte position of the pointer P-PN0255 denoted in 
blankets in Fig. 23. 

In addition, a maker code and a model code 
are followed by two bytes of pointers First PNO and 
Last PNO. The pointer First PNO represents the number 

107 



x of the first pointer P-PNO(x) of the pointers P-PN01 
to P-PN099. The pointer Last PNO represents the number 
x of the last pointer P-PNO (x) of the pointers P-PN01 
to P-PN099. For example, assuming that the pointers P- 
5 PN01 to P-PN05 of the pointers P-PN01 to P-PN099 are 

used, the pointer First PNO and the pointer Last PNO 
represents "Olh" and "05h", respectively. 

The pointer portion also has the pointers P- 
PFRA and P-EMPTY. 

10 The table portion has 99 part tables (Olh) to 

(63h) of eight bytes each corresponding to the 
individual pointers. Each of the part tables has a 
start address, an end address, and a picture mode (S. 
Pict. mode). In this example, as with the sector 0 of 

15 the AUX-TOC, the remaining part tables (64h) to (FFh) 

are not used with all '0s' placed therein. 

The part table (OOh) is a part table that is 
not designated by any pointer. In this example, the 
part tale (OOh) is used dedicatedly for managing the 

20 address of a picture file designated as a cover 

picture. Likewise, the part table (OOh) for a cover 
picture has the picture mode (S. Pict. mode}. 

The pointers P-PNOl to P-PN099 are used for 
managing regions of respective pictures with respective 

25 part tables designated. For example, a part table 

designated by the pointer P-PNOl has a start address, 
an end address, and a picture mode (S. Pict. mode) of a 
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picture file of image data as a first picture. 

With the sector 1 of the AUX-TOC, to manage a 
file, part tables are not linked with link information 
(Link-P) . In other words, when one picture file is 
5 recorded, it is not separated into areas that are 

physically spaced apart. 

However, non-used part tables in the sector 1 
of the AUX-TOC are managed with link information that 
is the byte 8 of each part table) starting with the 
10 pointer P-EMPTY. 

The pointer P-PFRA in the sector 1 of the 
AUX-TOC is a pointer for managing a free area in the 
case that one cluster area of the AUX data area has a 
picture data smaller than one cluster the non-picture 
15 area of the one cluster area is a non-record area 

(recordable area) that is a free area. In other words, 
a part table designated by the pointer P-PFRA 
represents an address of a region as a free area. 

The picture mode (S. Pict. mode) in each part 
20 table of the sector 1 of the AUX-TOC represents mode 

information including a copy status of a picture file 
recorded at an address designated by each part table. 

The picture mode (S. Pict. mode) is defined 
as shown in for example Fig. 30(a). 
25 The picture mode is composed of eight bits dl 

to d8 . Two bits of dl and d2 represent a copy status. 
The copy status is information that represents whether 
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a copying operation of a particular picture file is 

permitted or not permitted. 

In this example, when the copy status is 

(Oh) , it represents that the copying operation is 
5 permitted. In this case, the picture file can be 

copied any number of times. 

When the copy status is (Ih), it represents 

that the copying operation of the picture file is 

permitted only one time. 
10 When the copy status is (2h) ,. it represents 

that the copying operation of the picture file is 

permitted only one time through an authenticated data 

bus.- In other words, in this case, the copying 

operation is prohibited through a non-authenticated 
15 bus. 

When the copy status is (3h) , it represents 
that the copying operation of the picture file is 
prohibited . 

The remaining six bits d3 to d8 are undefined 
20 in this example. 

If the copying operation of data of a 
particular picture file is performed, the copy status 
assigned to the copied picture file is updated as shown 
in Fig. 30(b) corresponding to the contents of a copy 
25 status assigned to the original picture file. 

In other words, when the copy status of a 
particular picture file is "Oh", after the picture file 
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is copied, the copy status "Oh" is assigned to the 
copied picture file. In other words, the copying 
operation of the picture file is permitted any number 
of times. 

On the other hand, when the copy status is 
"lh" or "2h", after the copy operation is performed, 
the copy status "3h" is assigned thereto and the 
further copying operation is prohibited. 
1-6-5-3. AUX-TOC, Sector 2 

Fig. 24 shows the format of the sector 2 of 
the AUX-TOC. The sector 2 is a picture information 
table that is a data region for character information 
as picture information in the case that information of 
a picture name, a record date/time, and a URL (Uniform 
Resource Locator) of Internet (according to the 
embodiment, such picture information is referred as 
picture information) is added to each picture file. 

Before explaining the sector 2 of the AUX- 
TOC, the structure of a picture information file 
recorded in the table portion of the sector 2 of the 
AUX-TOC will be described with reference to Fig. 31. A 
picture information file is a file that has information 
of picture information corresponding to one picture 
file. 

As shown in Fig. 31, the picture information 
file starts with a data unit as a picture name in ASCII 
code or another character code. The format of the 
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picture name corresponds to the format of character 
information recorded in a slot of the sector 4 of the 
U-TOC shown in Fig. 21. 

The data unit as a picture name is followed 
5 by "lFh" that represents a delimiter between data 

units. The delimiter "lFh" is followed by a data unit 
for a record date/time. The format of the record 
date/time corresponds to the format of the record 
date/time in a slot of the sector 2 of the U-TOC shown 
10 in Fig. 20. The data unit for the record date/time is 

composed of six bytes. 

The data unit for the record date/time is 
followed by the delimiter "lFh". The delimiter "lFh" 
is followed by character information as a URL. The URL 
15 may be represented in ASCII code starting from the MSB 

rather than a character code (chara. code) that will be 
described later. The file ends with "OOh". 

When one of the data units of the picture 
name, record date/time, and the URL is not substantial 
20 data, "OOH" is placed for the data unit. 

When a picture file is downloaded from a 
particular URL as a home page of Internet, the URL of 
the home page is added to the picture file. 

Returning to Fig. 24, the sector 2 of the 
25 AUX-TOC will be further described. 

A header of the sector 2 of the AUX-TOC has a 
sector address (Sector) = 02h and mode information 
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(MODE) = 02h. 

In addition, the sector 2 of the AUX-TOC has 
pointers P-PIF1 to P-PIF99 (that can be expanded up to 
P-PIF255) as a pointer portion correspond to individual 
5 picture files recorded on the disc. A slot portion has 

255 slots (Olh) to (FFh) of eight bytes each that can 
be designated by the pointers P-PIF1 to P-PIF99 and one 
slot (OOh) of eight bytes. 

A maker code and a model code are followed by 

10 two bytes of pointers First PIF and Last PIF. The 

pointer First PIF represents the number of the first 
pointer of the pointers P-PIF1 to P-PIF99. The pointer 
Last PIF represents the last pointer of the pointers P- 
PIF1 to P-PIF99. 

15 Slots (OOh) to (FFh) has character 

information as picture information files in ASCII code 
or another character code. The type of characters in 
the slots (00) to (FFh) is defined by a character code 
(denoted by chara. code in Fig. 24) placed at a 

20 predetermined byte position in the sector 2 of the AUX- 

TOC. 

The character code is defined in such a 
manner that for example "OOh" designates the ASCII 
code; "Olh" designates the modified ISO. 8859-1 code; 
25 "02h" designates the music shifted JIS code; "03h" 

designates the KS C 5601-1989 code (Korean); and "04h" 
designates the GB 2312-80 code (Chinese) . 



The pointers P-PIF1 to P-PIF99 designate part 
tables having picture information files with file 
numbers corresponding to the numbers of the individual 
pointers. For example, a slot designated by the 
5 pointer P-PIF1 has characters corresponding to a 

picture of a first picture file. The slot (OOh) of 
eight bytes is an area dedicated for the beginning of 
the recording of a picture information file 
corresponding to a cover picture. The slot (OOh) is 

10 not designated by the pointer P-PIP(x). 

The slots are linked corresponding to link 
information. Thus, a picture information file 
corresponding to one picture file may be handled even 
if the size thereof is greater than 7 bytes. 

15 The pointer P-EMPTY is used for managing non- 

used slots so that they are linked. 

Different sectors of the AUX-TOC may be 
designated for picture names, record dates/times, and 
URLs such that they may be managed independently. 

20 However, when various types of character information 

added to picture files are managed collectively as a 
picture information file as shown in Figs. 24 and 31, 
the amount of data (number of TOC sectors) required for 
management information becomes smaller than the case 

25 that different sectors of the AUX-TOC are used for the 

picture names, record dates/times and URLs. Thus, the 
record areas of the disc can be effectively used. 
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1-6-5-4. AUX-TOC, Sector 3 

The sector 3 of the AUX-TOC shown in Fig. 25 
is a picture playback sequence table. 

The picture playback sequence table is 
5 management information used for outputting a picture 

file (namely, displaying an image) of a picture file in 
synchronization with a program such as a music program 
that is reproduced. 

The sector 3 of the AUX-TOC has a header that 
10 is composed of a picture address (Sector) = 03h and 

mode information (MODE) = 02h. 

In addition, the sector 3 of the AUX-TOC has 
pointers P-TNP1 to P-TNP99 (that can be expanded up to 
P-TNP255) as a pointer portion corresponding to 
15 recorded picture files. The pointers P-TNP1 to P-TNP99 

correspond to track numbers of audio data recorded in 
the program area. In other words, the pointers P-TNPl 
to P-TNP99 correspond to the track 1 to track 99. 

The table portion has 99 part tables (Olh) to 
20 (63h) of eight bytes each designated by the pointers P- 

TNP1 to P-TNP99 and one part table (OOh) of eight 
bytes. As with other sectors of the AUX-TOC, in this 
sector, all '0s' are placed in the remaining part 
tables (64h) to (FFh) that are not used. The pointers 
25 First TNP and Last TNP following the maker code and the 

model code represent the number of the first pointer 
number of the pointers P-TNPl to P-TNP99 and the last 
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pointer number of the pointers P-TNP1 to P-TNP99, 
respectively. 

Each of the part tables designated by the 
pointers P-TNP1 to P-TNP99 has a start address and an 
5 end address in the offset address format of which the 

addresses start from the top position of the track. 
The sector 3 of the AUX-TOC designates addresses in the 
unit of a sound group. 

The byte 4 of each part table represents a 

10 particular picture file as a painter P-PNOj . The 

pointer P-PNOj has a value corresponding to one of 
picture files (P-PN01 to P-PN099) managed with the 
sector 1 of the AUX-TOC. In addition, other part 
tables can be linked corresponding to link information. 

15 In other words, it can be defined that a plurality of 

picture files can be displayed on the same track. 

For example, when a first picture file is 
output at a particular timing during a reproducing 
operation of a music program as a first track, a start 

20 address and an end address of a picture output period 

are placed in a part table designated by the pointer P- 
TNP1 corresponding to the first track. Next, assuming 
the case that a picture of the first picture file is 
output until one minute and 30 seconds elapses after 

25 the first track is reproduced for one minute, an 

address corresponding to an elapse of one minute after 
the beginning of the reproducing operation of the first 
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track and another address corresponding to an elapse of 
one minute and 30 seconds are placed as a start address 
and an end address in the offset address format, 
respectively, to a part table designated with the 
5 pointer P-TNP1 . The pointer P-PNOj is designated to 

the P-PNOl for the first picture file. 

When it is desired to switchably display a 
plurality of pictures during the reproducing operation 
of one track, part tables are linked so as to manage 

10 the picture files to be output and the outputting 

periods thereof. 

Although the part table (OOh) corresponds to 
the cover picture, since the cover picture is normally 
not output in synchronization with a reproducing 

15 operation of an audio track, all '0s' (zeros) are 

placed as the start address and the end address of the 
part table (OOh) . 

However, when both the start address and the 
end address of a part table corresponding to a certain 

20 track are all ' 0s ' , a picture of a designated picture 

file (denoted by the pointer P-PNOj ) is displayed 
during a period of which the sound of the track is 
output . 

When only the end address is all * 0s', 
25 picture files designated with the pointer P-PNOj are 

output until a start address of a picture file to be 
displayed next takes place in the period of the 



reproducing operation of the track. 

When both the start address and the end 
address are not all ' Os' and they are the same, the 
picture file is prohibited from being displayed and 
5 output . 

Also in the sector 5 of the AUX-TOC, non-used 
part tables are managed corresponding to link 
information of the pointer P-EMPTY. 
1-6-5-5. AUX-TOC, Sector 4 
10 The sectors 4 and 5 of the AUX-TOC are used 

for managing text files. 

The sector 4 of the AUX-TOC shown in Fig. 2 6 
is a management sector as a text allocation table and 
is used for managing data files recorded as text files 
15 in the AUX data area. 

With the sector 4 of the AUX-TOC, text files 
are managed in the similar manner to that with the 
sector 0 of the U-TOC. 

Assuming that all the AUX data area is used 
20 for recording of text files, text data for 38 clusters 

(x 32 sectors x 2324 bytes) can be recorded. Such text 
data can be managed as up to 255 files with the sector 
4 of the AUX-TOC. However, in this example, it is 
assumed that up to 100 files including one cover text 
25 are managed as will be described later. 

The file length of each text file is handled 
as the number of sectors. 
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One particular text file can be treated as a 
text file (cover text) corresponding to a so-called 
cover picture. 

A header of the sector 4 of the AUX-TOC has a 
5 sector address (Sector) = 04h and mode information 

(MODE) = 02h. 

As pointers P-TXNO(x) used for managing text 
files, the sector 4 of the AUX-TOC has pointers P-TXNOl 
to P-TXN099 (that can be expanded up to P-TXN0255) . 
10 The pointers P-TXNOl to P-TXN099 correspond to the 

track numbers of the audio tracks. Consequently, with 
the sector 4 of the AUX-TOC, up to 99 text files 
corresponding to the audio tracks 1 to 99 can be 
managed (except for the cover text) . 
15 The pointer portion also has pointers P-PFRA 

and P-EMPTY. 

The sector 4 of the AUX-TOC has 99 part 
tables (Olh) to (63h) of eight bytes each as a table 
portion corresponding to respective pointers. Each of 
20 the part tables (Olh) to (63h) has a start address, an 

end address, and a text mode. (The remaining part 
tables (63h) to (FFh) are not used with all '0' placed 
therein) . 

The detail of the text mode will be described 

25 later. 

A part table (OOh) is a part table that is 
not designated by any pointer. In this example, the 
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part table (OOh) is used dedicatedly for managing the 
address of a text file designated as a cover text and 
the text mode. 

The pointers P-TXNOl to P-TXN099 designate 
5 respective part tables so as to manage areas for 

respective text files. For example, a part table 
designated by the pointer P-TNX01 has a start address, 
an end address, and a text mode of the first text file 
as a file number. 

10 Since a text file is handled in the unit of a 

sector (namely, as the number of sectors) as was 
described above, the start address and the end address 
are represented as the number of sectors. "Oh" is 
placed at the data position that represents an address 

15 handled as the number of sound groups. 

In addition, with the sector 4 of the AUX- 
TOC, a file managing operation for linking part tables 
corresponding to link information is not performed. In 
other words, one text file is not recorded in portions 

20 physically spaced apart. 

However, non-used part tables in the sector 4 
of the AUX-TOC are managed corresponding to link 
information (that is the byte 8 of each part table) 
starting from the pointer P-EMPTY. 

25 The pointer P-PFRA in the sector 4 of the 

AUX-TOC is a pointer for managing a free area 
(recordable area) of a one-cluster area of the AUX data 
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area in the case that a text file whose amount is 
smaller than one cluster is recorded in the one-cluster 
area. In other words, the address of the free area is 
placed in a part table designated by the pointer P- 
5 PFRA. In the free area managing operation, the byte 8 

of each part table may be used as link information. 
The part tables may be linked so that a plurality of 
areas spaced apart are managed as a free area. 

Next, the definition of the text mode 

10 designated in each part table of the sector 4 of the 

AUX-TOC will be described with reference to Fig. 32. 

The text mode is an area at the position of 
the byte 4 in each part table. The text mode is 
composed of eight bits dl to d8 (one byte) . 

15 Of the eight bits dl to d8, the two bits dl 

and d2 represent a copy status. The copy status is 
similar to the copy status (S. Pict. mode) of a picture 
file described with reference to Fig. 30 (a) . For 
simplicity, the description of the copy status is 

2 0 omitted. 

The two bits d3 and d4 represent the contents 
of a text file. In this example, when the two bits d3 
and d4 are "Oh", it represents that the text file is a 
sung text. 

25 In other words, the text file is a song text 

of a music program of a audio track. When the bits d3 
and d4 are "lh", it represents that the text file is a 
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text artist information (the artist name and so forth) 
of the artist who plays the music program as the audio 
track. 

When the bits d3 and d4 are "2h", it 
represents that the text file is a liner note (that is 
a guide attached to an album or the like) . When the 
bits d3 and d4 are "3h", it represents that the text 
file is another information. 

The one bit d5 represents whether or not the 
text file has a time stamp. When the bit d5 is "0", it 
represents that the text file does not have a time 
stamp. When the bit d5 is "1", it represents that the 
text file has a time stamp. The time stamp will be 
described later with reference to Fig. 33. 

The three bits d6, d7 , and d8 represent a 
character code. The character code is defined in such 
a manner that for example "Oh" designates the ASCII 
code; "lh" designates the modified ISO 8859-1 code; 
"2h" designates the music shifted JIS code; "3h" 
designates the KS C 5601-1989 code (Korean); and "4h" 
designates the GB 2312-80 code (Chinese) . The 
character code is undefined (reserved) for "5h" and 
"6h". The character code "7h" designates a plain text. 
By defining the text file as a plain text file, it is 
possible to expand the character code. 
1-6-5-6. AUX-TOC, Sector 5 

Fig. 27 shows a format of the sector 5 of the 
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AUX-TOC. The sector 5 of the AUX-TOC is a text 
information table that is used as a data area for text 
information as character information of text name, a 
record date/time, and a URL of Internet (according to 
5 the embodiment, such information is referred to as text 

information) added to each text. 

The structure of a text information file 
recorded in a table portion of the sector 5 of the AUX- 
TOC is similar to that of a picture information file 
10 described with reference to Fig. 31. In other words, a 

text information file has a similar structure to a 
picture information file except that the data unit of a 
picture name in Fig. 31 is substituted with a data unit 
of a text name. 

15 In the format of the sector 5 of the AUX-TOC 

shown in Fig. 27, a header thereof has a sector address 
(Sector) = 05h and mode information (MODE) = 02h. 

In addition, the sector 5 of the AUX-TOC has 
pointers P-TXIF1 to P-TXIF99 (that can be expanded up 

20 to P-TXIF255) as a pointer portion corresponding to 

text files. The slot portion also has 255 slots (Olh) 
to (FFh) of eight bits each that can be designated by 
the pointers P-TXIF1 to P-TXIF99 and one slot (OOh) of 
eight bytes. 

25 A maker code and a model code are followed by 

pointers First TXIF and Last TXIF that represent the 
first pointer number and the last pointer number of the 
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pointers P-TXIF1 to P-TXIF99, respectively. 

Slots (OOh) to (FFh) as a table portion have 
character information as text information files in 
ASCII code or another character code. The type of 
5 characters to be placed is defined by a character code 

(chara. code) at a predetermined byte position in the 
sector 2 of the AUX-TOC. 

In this example, as with the sector 2 of the 
AUX-TOC, the character code is defined in such a manner 

10 that for example "OOh" designates the ASCII code; "Olh" 

designates the modified ISO 8859-1 code; "02h" 
designates the music shifted JIS code; "03h" designates 
the KS C 5601-1989 code (Korean); and "04h" designates 
the GB 2312-80 code (Chinese) . 

15 The pointers P-TXIF1 to P-TXIF99 designate 

particular part tables for text information files of 
file numbers corresponding to the individual pointer 
numbers. For example, a slot designated by the pointer 
P-TXIF1 has characters corresponding to a picture of a 

20 first text file. Eight bytes of a slot (OOh) are used 

as an area dedicated for the beginning of a cover text 
information file corresponding to a cover text. The 
slot (OOh) is not designated with the pointer P- 
TXIF(x) . 

25 These slots can be linked corresponding to 

link information so that a text information file 
corresponding to one text file can be treated even if 
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the text information file is greater than 7 bytes. 

In addition, the pointer P-EMPTY is used for 
managing non-used slots corresponding to link 
information . 

5 In this example, different AUX-TOC sectors 

may be designated for text names, record dates/times, 
and URLs so that they may be managed individually. 
However, when various types of character information 
added to picture files are managed collectively as text 

10 information files with the sector 5 of the AUX-TOC, the 

amount of data (number of TCC sectors) required for 
management information is reduced similarly as with an 
information file. 
1-6-6. Data File 

15 1-6-6-1. Picture File Sector 

Next, two types of data files that are a 
picture file and a text file as AUX data files managed 
with the above-described sectors of the AUX-TOC will be 
described. 

20 As a picture file, the file length of one 

still picture is not limited. 

The image size of a still picture is 640 x 
480 dots. A picture file is based on the JPEG format 
baseline. Since picture files are managed with the 

25 AUX-TOC, a bit stream of a file extends from the SOI 

(Start of Image) marker to the EOI (End of Image) 
marker corresponding to the JPEG standard. 
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In addition, since the sector format is the 
mode 2 and the third layer ECC is not used, the 
effective number of bytes as an image data capacity of 
one sector is 2324 bytes. As an example, assuming that 
5 a picture file according to the JPEG standard has a 

size of one cluster (= 32 sectors) , the actual data 
size ranges from 72045 (= 2324 x 31 + 1) bytes to 74368 
(= 2324 x 32) bytes. 

The format of sectors that compose such 
10 picture files is for example as shown in Fig. 28. 

A header of 16 bytes that has a synchronous 
pattern, a cluster address (Cluster H and Cluster L) , a 
sector address (Sector) , and mode information (02h) is 
disposed at the top of a sector of a picture file. The 
15 remaining eight bytes are undefined (reserved) . 

Then, as represented as data DPO to DP2323, a 
data area for image data of 2324 bytes is disposed. 

In each of the last four bytes, "OOh" is 
placed. Alternatively, error detection parities may be 
20 placed in the last four bytes. 

1-6-6-2. Text File Sector 

As a text file, text data of ASCII, Modified 
ISO 8859-1, Music Shifted JIS or the like defined in 
the text mode of the sector 4 of the AUX-TOC can be 
25 recorded. 

The format of a sector that composes a text 
file is for example as shown in Fig. 29. Referring to 
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Fig. 29, as with a picture file, a header (16 bytes) 
and an undefined (reserved) area (eight bytes) are 
disposed from the top of the sector. The undefined 
area is followed by a data area for data as a text file 
5 of 2324 bytes represented as data DTO to DT2323. 

In each of the last four bytes, "OOh" is 
placed. Alternatively, error detection parities may be 
placed in the last four bytes. 

The data structure of a text file recorded in 

10 the sector of the text file is shown in Fig. 33. 

However, the text file shown in Fig. 33 has a data 
structure corresponding to that case that the text file 
has a time stamp (d5 = '1') as the text mode of the 
sector 4 of the AUX-TOC. 

15 As shown in Fig. 33, the sector of the text 

file has a delimiter "lEh" that represents a delimiter 
of each text file. The delimiter "lEh" is followed by 
a data unit (three bytes, pure binary) that represents 
a time stamp. 

20 The time stamp defines a displaying or 

outputting timing of a text file synchronized with the 
reproduction of an audio track corresponding thereto. 
The time stamp is represented by an offset address of 
the audio track. 

2 5 The data unit that represents the time stamp 

is followed by a paragraph length data unit (three 
bytes, pure binary) that represents the data length of 
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the data unit of a paragraph. The paragraph length 
data unit is followed by data of "lFh" and a data unit 
of a paragraph (substantial character information) . 
1-7. Personal Computer 
5 Next, the internal structure of the personal 

computer 113 in the AV system according to the 
embodiment will be described with reference to Fig. 34. 

The personal computer 113 shown in Fig. 34 
has an IEEE 1394 interface 209 as an interface for 

10 exchanging data with the outside. The IEEE 1394 

interface 209 is connected to the IEEE 1394 bus 116 as 
an external data bus so as to communicate with an 
external apparatus. 

The IEEE 1394 interface 209 demodulates a 

15 packet received through the IEEE 1394 bus 116, extracts 

data from the demodulated packet, converts the 
extracted data into a data format corresponding to an 
internal data communication, and outputs the resultant 
data to a CPU 201 through an internal bus 210. 

20 In addition, the IEEE 1394 interface 209 

receives data that is output under the control of the 
CPU 201, performs a modulation process corresponding to 
the IEEE 1394 format such as a packetizing process for 
the received data, and transmits the resultant data 

25 through the IEEE 1394 bus 116 to the outside. 

The CPU 201 executes various processes 
corresponding to a program stored in for example a ROM 
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202. According to the embodiment, in order to allow 
various data to be transmitted and received 
corresponding to the IEEE 1394 standard, a program for 
controlling the IEEE 1394 interface 209 is stored in 
5 the ROM 202. In other words, the personal computer 113 

has a set (of hardware and software) that allows data 
to be transmitted and received corresponding to the 
IEEE 1394. 

In addition, data, programs, and so forth 
10 necessary for the CPU 201 to execute various processes 

are stored in a RAM 203. 

A keyboard 205 and a mouse 206 are connected 
to an input/output interface 204. Operation signals 
are supplied from the keyboard 205 and the mouse 206 to 
15 the CPU 201. A hard disk drive 207 having a hard disk 

as a storage medium is connected to the input/output 
interface 204. The CPU 201 can record or read data, a 
program, or the like to and from the hard disk of the 
hard disk drive 207 through the input/output interface 
20 204. A display monitor 208 that displays an image is 

connected to the input/output interface 204. 

The internal bus 210 is composed of for 
example a PCI (Peripheral Component Interconnect) bus, 
a local bus, or a like bus. The internal bus 210 
25 interconnects various internal functional circuit 

portions of the personal computer 113. 

The IEEE 1394 interface function of each of 



the IRD 112 and the MD recorder /player 1 that have been 
described above is substantially similar to that of the 
personal computer 113. 

In other words, for the IRD 112 shown in Fig. 
5 11, a program that allows the CPU 80 to control the 

IEEE 1394 interface 60 is stored in a ROM (not shown in 
Fig. 11) of the IRD 112. For the MD recorder/player 1, 
a program that allows the system controller 11 to 
control the IEEE 1394 interface 25 is stored in the 
10 program ROM 28 . 

It should be noted that the structure of the 
system interconnected through the IEEE 1394 bus line 
according to the embodiment is not limited to the 
above-described example. 
15 2. Data Communication through IEEE 1394 Standard 

according to Embodiment 
2-1. Outline 

Next, a data communication corresponding to 
the IEEE 1394 standard according to the embodiment of 
20 the present invention will be described. 

The IEEE 1394 standard is a serial data 
communication standard. 

Data transmission systems according to the 
IEEE 1394 standard are categorized as an isochronous 
25 communication system of which a communication is 

performed periodically and an asynchronous 
communication system of which a communication is 
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performed asynchronously, not periodically. Generally, 
the isochronous communication system is used for 
transmitting and receiving data, while the asynchronous 
communication system is used for transmitting and 
5 receiving various control commands. A transmitting 

operation and a receiving operation of two types of 
communications systems can be performed using a single 
cable . 

As was described above, the AV system 

10 according to the embodiment can transmit or receive (as 

user data) ATRAC data (audio data) and AUX data 
(picture files (JPEG still picture data) ) and text 
files) associated with the ATRAC data between different 
apparatuses through the IEEE 1394 bus. 

15 In this example, the ATRAC data (audio data) 

is time series audio data that is output corresponding 
to the reproduction time base. The ATRAC data should 
be output on real time basis. In addition, the data 
amount of the ATRAC data is larger than that of the AUX 

20 data. On the other hand, the data amount of the AUX 

data is not larger than that of the ATRAC data. 
Although the AUX data is sometimes reproduced in 
synchronization with the reproduction of audio data, 
the real time characteristic of the AUX data is not 

25 stricter than that of the ATRAC data. 

Therefore, as an outline of the transmission 
form of the IEEE 1394 interface according to the 
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embodiment, the ATRAC data (namely, audio data) is 
transmitted and received corresponding to the 
isochronous communication system, whereas the AUX data 
is transmitted and received corresponding to the 
5 asynchronous communication system. According to the 

embodiment, it is possible to transmit ATRAC data and 
AUX data in different events through the IEEE 1394 
interface. Alternatively, ATRAC data and AUX data can 
be apparently simultaneously transmitted by 
10 transmitting them at isochronous cycles on time 

division basis using the IEEE 1394 interface as will be 
described later. 

Next, the embodiment will be described on the 
assumption of the transmission form according to the 
15 IEEE 1394 standard that has been described above. 

2-2. Stack Model 

Fig. 35 shows a stack model of the IEEE 1394 
according to the embodiment. 

The IEEE 1394 format is largely categorized 
20 as an asynchronous system (400) and an isochronous 

system (500) . 

As layers common to the asynchronous system 
(400) and the isochronous system (500), a physical 
layer (301) is disposed as the lowest layer. A link 
25 layer (302) is disposed above the physical layer (301) . 

The physical layer (301) is a layer for controlling the 
transmission of a signal as hardware. The link layer 



(302) is a layer having a function for converting the 
IEEE 1394 bus into for example an internal bus 
corresponding to each apparatus. 

The physical layer (301), the link layer 
5 (302) and a transaction layer (401) that will be 

described next are linked to a serial bus management 

(303) through event /control/configuration lines. 

An AV cable/connector (304) is a physical 
connector and a cable for transmitting AV data. 

10 The transaction layer (401) is disposed as an 

upper layer of the link layer (302) in the asynchronous 
system (400) . The transaction layer (401) is a layer 
that defines a data transmission protocol of the IEEE 
1394. As basic asynchronous transactions, a write 

15 transaction, a read transaction, and a lock transaction 

are defined as will be described later. 

An FCP (Function Control Protocol) (402) is 
defined as an upper layer of the transaction layer 
(401) . The FCP (402) uses control commands defined as 

20 an AV/C command (AV/C digital interface command set) 

(403) so that commands for various AV apparatus can be 
controlled. 

For an upper layer of the transaction layer 
(401), plug control registers (404) that designate 
25 plugs (as the relation of logical connections of 

apparatus according to the IEEE 1394) using connection 
management procedures (505) are defined. The plugs 
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will be described later. 

A CIP header format (501) is defined as an 
upper layer of the link layer (302) of the isochronous 
system (500) . Transmission protocols such as an SD- 
5 DVCR realtime transmission (502), an HD-DVCR realtime 

transmission (503) , an SDL-DVCR realtime transmission 
(504), an MPEG2-TS realtime transmission (505), and an 
audio and music realtime transmission (506) are defined 
in such a manner that they are managed by the CIP 
10 header format (501) . 

The SD-DVCR realtime transmission (502), the 
HD-DVCR realtime transmission (503), and the SDL-DVCR 
realtime transmission (504) are data transmission 
protocols for a digital VTR (Video Tape' Recorder) . 
15 Data handled by the SD-DVCR realtime 

transmission (502) is a data sequence (SD-DVCR data 
sequence (507)) obtained corresponding to the 
definition of a SD-DVCR recording format (508) . 

Data handled by the HD-DVCR realtime 
20 transmission (503) is a data sequence (SD-DVCR data 

sequence (509) ) obtained corresponding to the 
definition of a HD-DVCR recording format (510) . 

Data handled by the SDL-DVCR realtime 
transmission (504) is a data sequence (SD-DVCR data 
25 sequence (511) ) obtained corresponding to the 

definition of an SDL-DVCR recording format 512. 

The MPEG2-TS realtime transmission (505) is a 
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transmission protocol corresponding to a tuner for a 
digital satellite broadcast. Data handled by the 
MPEG2-TS realtime transmission (505) is a data sequence 
(MPEG2-TS data sequence (513) ) obtained corresponding 
5 to the definition of a DVB recording format (514) or an 

ATV recording format (515) . 

The audio and music realtime transmission 
(506) is a transmission protocol for general digital 
audio apparatuses including for example an MD system 

10 according to the embodiment. Data handled by the audio 

and music realtime transmission (506) is a data 
sequence (audio and music data sequence) obtained 
corresponding to the definition of an audio and music 
recording format (517). 

15 2-3. Signal Transmission Form 

Fig. 3 6 shows an example of the structure of 
a cable used actually as an IEEE 1394 bus. 

Referring to Fig. 36, a pair of connectors 
600A and 600B are connected to each other through a 

20 cable 601. In this example, six pins having pin 

numbers 1 to 6 are used as pin terminals of the 
connectors 600A and 600B. 

The pin terminals disposed on the connectors 
600A and 600B are allocated in such a manner that the 

25 pin number 1 is for the power supply (VP) ; the pin 

number 2 is for the ground (VG) ; the pin number 3 is 
for TPB1; the pin number 4 is for TPB2; the pin number 
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5 is for TPAl; and the pin number 5 is for TPA2 . 

The pins of the connectors 600A and 600B are 

connected as follows: 

Pin number 1 (VP) - pin number 1 (VP) 
Pin number 2 (VG) - pin number 2 (VG) 
Pin number 3 (TPB1) - pin number 5 (TPAl) 
Pin number 4 (TPB2) - pin number 6 (TPA2) 
Pin number 5 (TPAl) - pin number 3 (TPB1) 
Pin number 6 (TPA2) - pin number 3 (TPB2) 

Among these pin connections, the following two pairs of 

twisted lines form a signal line 601A for 

differentially transmitting a signal between the 

connectors 600A and 600B. 

Pin number 3 (TPBl) - pin number 5 (TPAl) 
Pin number 4 (TPB2) - pin number 6 (TPA2) 

The following two pairs of twisted lines form a signal 

line 601B for differentially transmitting a signal 

between the connectors 600A and 600B. 

Pin number 5 (TPAl) - pin number 3 (TPBl) 
Pin number 6 (TPA2) - pin number 3 (TPB2) 
A data signal (Data) shown in Fig. 37(a) and 

a strobe signal (Strobe) shown in Fig. 37(b) are 

transmitted through the two signal lines 601A and 601B, 

respectively. 

The data signal shown in Fig. 37(a) is output 
from the pins TPBl and TPB2 and input to the pins TPAl 

and TPA2 using one of the signal lines 601A and 601B. 
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The strobe signal shown in Fig. 37(b) is 
obtained by performing a predetermined logical 
operation for a data signal and a transmission clock 
signal synchronized with the data signal. The 
5 frequency of the strobe signal is lower than that of an 

actual transmission clock signal. The strobe signal is 
output from the pins TPA1 and TPA2 to the pins TPB1 and 
TPB2 using one of the signal lines 601A and 601B that 
is not used for transmitting the data signal. 

10 For example, assuming that the data signal 

and the strobe signal shown in Figs. 37(a) and 37(b) 
are input to a particular apparatus corresponding to 
the IEEE 1394 standard, the apparatus performs a 
predetermined logical operation for the data signal and 

15 the strobe signal that has been input, generates a 

transmission clock signal (Clock) as shown in Fig. 
37 (c) , and uses the transmission clock signal for a 
required input data signal process. 

In the IEEE 1394 format, since a data 

20 transmission is performed by such a hardware structure, 

it is not necessary to transmit a high frequency clock 
signal between apparatuses through a cable. Thus, the 
reliability of the signal transmission is improved. 

In the above-described example, the structure 

25 of six pins was explained. However, the IEEE 1394 

format permits another structure using four pins for 
the signal lines 601A and 601B as two twisted lines, 

137 



eliminating the power supply (VP) and the ground (VG) . 
For example, the MD recorder /player 1 according to the 
embodiment uses a four-pin type cable so as to provide 
the user with a more simple system. 
5 2-4. Bus Connection Between Apparatuses 

Fig. 38 shows an example of connections among 
several apparatuses through the IEEE 1394 bus. Fig. 38 
shows the structure of a system of which five 
apparatuses (nodes) A, B, C, D, and E are connected 

10 through the IEEE 1394 bus (namely, cables) . 

With the IEEE 1394 interface, so-called 
"daisy chain connections" of which apparatuses A, B, 
and C are connected in series through the IEEE 1394 bus 
can be performed. In addition, with the IEEE 1394 

15 interface, so-called "branch connections" of which a 

particular apparatus and a plurality of apparatuses are 
connected in parallel can be performed (for example, 
as shown in Fig. 38, an apparatus A and apparatuses B, 
D, and E are connected) . 

20 With the IEEE 1394 interface, in a 

combination of branch connections and daisy chain 
connections, up to 63 apparatuses (nodes) can be 
connected. As daisy chain connections, up to 16 
apparatuses (16 pops) can be connected. The IEEE 1394 

25 interface does not reguire a terminator unlike with the 

SCSI system. 

In addition, with the IEEE 1394 interface, 
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apparatuses connected in daisy chain connections and/or 
branch connections of a system can communicate with 
other apparatuses connected thereto. In the system 
shown in Fig. 38, any two of the apparatuses A, B, C, D 
5 and E can communicate with each other. 

In a system of which a plurality of 
apparatuses are interconnected through the IEEE 1394 
bus (this system is hereinafter referred to as IEEE 
1394 system) , a process for uniquely assigning node IDs 
10 to the individual apparatuses of the system is actually 

performed. This process is schematically shown in Fig. 
39. 

In an IEEE 1394 system connected as shown in 
Fig. 39(a), when the connection or disconnection of a 

15 cable, the power on/off operation of a particular 

apparatus of the system, a spontaneous generation 
process in a PHY (physical layer protocol) or the like 
takes place, the bus of the IEEE 1394 system is reset. 
In this case, a process for notifying all the apparatus 

20 A, B, C, D, and E of the system that the bus has been 

reset through the IEEE 1394 bus is executed. 

As a result of the bus reset notification, a 
communication (child notify) is made and thereby the 
relation of a parent and children is defined among 

25 adjacent apparatuses. In other words, a tree structure 

is formed among the apparatuses in the IEEE 1394 
system. Corresponding to the tree structure, a root 



apparatus is defined. The root apparatus is an 
apparatus of which all terminals are defined as 
children (Ch) . In the system shown in Fig. 39(b), the 
apparatus B is defined as a root apparatus. In other 
5 words, when a terminal of the apparatus A is connected 

to the root apparatus B, the terminal is defined as a 
parent (P) . 

After the tree structure and the root of the 
IEEE 1394 system have been defined as described above, 

10 each apparatus outputs a self-ID packet as a 

declaration of a Node-ID of the apparatus itself as 
shown in Fig. 39(c). Then, the root apparatus 
successively approves (grants) the node-IDs and 
allocates the addresses (node-ID) of the individual 

15 apparatuses of the IEEE 1394 system. 

2-5. Packets 

In the IEEE 1394 format, to transmit data, an 
isochronous cycle (nominal cycle) is repeated as shown 
in Fig. 40. In this example, the time period of one 

20 isochronous cycle is 125 psec that is equivalent to a 

frequency band of 100 MHz. It should be noted that the 
IEEE 1394 standard permits any other value of the 
isochronous cycle other than 125 psec. Data to be 
transmitted is packetized corresponding to each 

25 isochronous cycle. 

As shown in Fig. 40, a cycle start packet 
that represents the beginning of one isochronous cycle 
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is placed at the top thereof. 

Although not described in detail, the 
generation timing of the cycle start packet is 
designated by a particular apparatus assigned as a 
5 cycle master of the IEEE 1394 system. 

The cycle start packet is preferentially 
followed by isochronous packets. The isochronous 
packets are packetized for each channel, arranged on 
time-division basis, and transmitted (isochronous 
10 subactions) as shown in Fig. 40. In the isochronous 

subactions, a stop period (for example, 0.05 usee) 
referred to as isochronous gap is placed as a delimiter 
of each packet. 

In such a manner, with the IEEE 1394 system, 
15 isochronous data can be transmitted and received on 

multiple channels through a single transmission line. 

Assuming that the MD recorder/player 
according to the embodiment transmits available ATRAC 
data (compressed audio data) corresponding to the 
20 isochronous system, when the ATRAC data is transmitted 

at a conventional transmission rate of 1.4 Mbps, a time 
series continuity (real time characteristic) is assured 
if ATRAC data of at least substantially 20 and several 
Mbytes is transmitted as isochronous packets for each 
25 period of one isochronous cycle of 125 psec. 

For example, when a particular apparatus 
transmits ATRAC data, although not described in detail, 
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the apparatus requests an IRM (Isochronous Resource 
Manager) of the IEEE 1394 system for a size of an 
isochronous packet with which the ATRAC data can be 
securely transmitted on real time basis. The IRM 
monitors the current data transmission state and 
permits or does not permit the requested apparatus 
corresponding to the monitored result. When the IRM 
has permitted the apparatus for the requested size, the 
apparatus can packetize the ATRAC data as isochronous 
packets and transmit them using a designated channel. 
This is referred to as band reservation of the IEEE 
1394 interface. 

Asynchronous subactions as asynchronous 
packets are transmitted in the remaining band of which 
the isochronous subactions are used in the isochronous 
cycle . 

Fig. 40 shows an example of which two 
asynchronous packets that are a packet A and a packet B 
are transmitted. The asynchronous packets are followed 
by a stop period of an ack gap (0.05 usee) and a signal 
referred to as ACE (Acknowledge) . The ACE is a signal 
that is generated by hardware and output from the 
reception side (target) to the transmission side 
(controller) during an asynchronous transaction as will 
be described later. The ACE notifies the transmission 
side that the reception side has received some 
asynchronous data. 



Before and after a pair of an asynchronous 
packet and an ACE as a data transmission unit, a stop 
period referred to as subaction gap of approximately 10 
usee is placed. 

5 When ATRAC data is transmitted as isochronous 

packets and an AUX data file associated therewith as 
asynchronous packets, the ATRAC data and the AUX data 
file can be transmitted apparently simultaneously. 
2-6. Transaction Rule 

10 Fig. 41(a) is a process transition diagram 

showing a basic communication rule (transaction rule) 
for an asynchronous communication. The transaction 
rule is defined in the FCP. 

As shown in Fig. 41(a), first, at step Sll, 

15 a requester (transmission side) transmits a request to 

a responder (reception side) . When the responder 
receives the request (at step S12) , the responder sends 
back an acknowledge to the requester (at step S13) . 
When the transmission side receives the acknowledge, 

20 the transmission side recognizes that the reception 

side has received the request (at step S14) . 

Thereafter, the responder transmits a 
response against the request received at step S12 to 
the requester (at step S15) . The requester receives 

25 the response (at step S16) and transmits an acknowledge 

as a response against the response to the responder (at 
step S17). The responder receives the acknowledge and 
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recognizes that the transmission side has received the 
response . 

Request transactions shown in Fig. 41(a) are 
largely categorized as three types of a write request, 
5 a read request, and a lock request shown as a left 

portion of Fig. 41(b). 

The write request is a command causing the 
responder to write data. The read request is a command 
causing the responder to read data. The lock request 

10 is a command causing the responder to perform a 

swapping operation, a comparing operation, a masking 
operation, or the like (these operations are not 
described herein) . 

The write request is defined as three types 

15 corresponding to the data size "of a command (operand) 

placed in an asynchronous packet (AV/C command packet) 
that will be described later. The write request (data 
quadlet) is used to transmit a command corresponding to 
only the header size of an asynchronous packet. The 

20 write request (data block: data length = 4 bytes) and 

the write request (data block: data length * 4 bytes) 
are used to transmit a command with a data block added 
to the header of an asynchronous packet. Thus, they 
are different from each other in terms of whether or 

25 not the data size of an operand placed in the data 

block is equal to or greater than four bytes. 

Likewise, the read request is defined as 
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three types corresponding to the data size of an 
operand placed in an asynchronous packet, that is, the 
read request (data quadlet) , the read request (data 
block: data length = 4 bytes) and the read request 
5 (data block: data length * 4 bytes) . 

The response transaction is shown as a right 
portion of Fig. 41(b). 

Corresponding to the three types of write 
requests described above, a write response and a no 
10 response are defined. 

Corresponding to the read request (data 
quadlet) , a read response (data quadlet) is defined. 
Corresponding to the read request (data block: data 
length = 4 bytes) or the read request (data block: data 
15 length * 4 bytes), a read response (data block) is 

defined. 

Corresponding to the lock request, a lock 
response is defined. 
2-7. Addressing 

20 Fig. 42 shows the addressing structure of the 

IEEE 1394 bus. 

As shown in Fig. 42(a), according to the IEEE 

1394 format, 64 bits are used for a bus address 

register (address space) . 
25 An area of high order 10 bits of the bus 

address register represents a bus ID for identifying 

the IEEE 1394 bus. This area allows a total of 1023 
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bus IDs that are bus #0 to bus #1022 to be assigned as 
shown in Fig. 42(b). The bus ID bus #1023 is defined 
as a local bus. 

In Fig. 42(a), an area of six bits following 
the bus address represents node IDs of apparatuses 
connected to each IEEE 1394 bus identified by the bus 
ID. As shown in Fig. 42(c), the node IDs can identify 
63 different node IDs from node #0 to node #62. 

The area of a total of 16 bits that 
represents the bus ID and the node ID is equivalent to 
a destination ID of the header of an AV/C Command 
packet that will be described later. The bus ID and 
node ID identify each apparatus connected to each bus 
in the IEEE 1394 system. 

In Fig. 42(a), an area of 26 bits following 
the node ID is a register space. An area of 28 bits 
following the register space is a register address. 

The value of the register space is [F FF FFh] 
that represents the register shown in Fig. 42 (d) . The 
register address designates the address of the register 
shown in Fig. 42(e). 

Briefly speaking, when serial bus-dependent 
registers starting from the address 512 [0 00 02 OOh] 
of the register shown in Fig. 42(e) are referenced, 
information of the cycle time of the isochronous cycle 
and a free channel can be obtained. 

In addition, when the contents of the 



configuration ROM starting from the address 1024 [0 00 
04 OOh] are referenced, the node unique ID and so forth 
corresponding to the type of the node can be 
identified. 
2-8. CIP 

Fig. 43 shows the structure of a CIP (Common 
isochronous packet) . In other words, Fig. 43 shows the 
data structure of an isochronous packet shown in Fig. 
40. 

As described above, as one type of record and 
reproduction data handled by the MD recorder/player 
according to the embodiment, ATRAC data (audio data) is 
transmitted and received by an isochronous 
communication corresponding to the IEEE 1394 standard. 
In other words, an amount of data that satisfies the 
real time characteristic of the data communication is 
placed in isochronous packets and successively 
transmitted at each isochronous cycle. 

The first 32 bits (one quadlet) of the CIP 
are used as the header of an IEEE 1394 packet. 

The header of the IEEE 1394 packet starts 
with an area data_length of 16 bits. The area 
data_length is followed by an area tag of two bits. 
The area tag is followed by an area channel of six 
bits. The area channel is followed by an area tcode of 
four bits. The area tcode is followed by an area sy of 
four bits. 
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The header of the IEEE 1394 packet is 
followed by an area header_CRC of one quadlet. 

The area headerJCRC is followed by an area of 
two quadlets used for a CIP header. 
5 The first two bytes of the first quadlet of 

the CIP header are '0' and '0'. The two bytes '0' and 
'0' are followed by an area SID (transmission node 
number) of six bits. The area SID is followed by an 
area DBS (data block size) of eight bits. The area DBS 

10 represents the size of a data block (namely, a 

packetized data unit) . The area DBS is followed by an 
areas FN (of two bits) and an area QPC (of three bits) . 
The area FN represents the number of packets into which 
data is divided. The area QPC represents the number of 

15 added quadlets that are divided. 

An area SPH (of one bit) represents a flag of 
the header of a source packet. An area DBC represents 
the value of a counter for counting the number of 
packets that were lost. 

20 The first two bytes of the second quadlet of 

the CIP header are '0' and '0'. The two bytes '0' and 
'0' are followed by an area FMT (of six bits) and an 
area FDF (of 24 bits) . The area FMT represents a 
signal format (transmission format) . The value of the 

25 area FMT can identify the data type (data format) of 

data placed in the CIP. In reality, the value of the 
area FMT can identify MPEG stream data, audio stream 
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data, digital video camera (DV) stream data, and other 
data. The data formats that can be indicated with the 
area FMT correspond to transmission protocols such as 
the SD-DVCR realtime transmission (502) , the HD-DVCR 
5 realtime transmission (503), the SDL-DVCR realtime 

transmission (504), the MPEG2-TS realtime transmission 

(505) , and the audio and music realtime transmission 

(506) managed with the CIP header format 401 shown in 
Fig. 35. 

10 The area FDF is a format dependent field that 

represents sub categories of the data format classified 
with the FMT. The area FDF can identify audio data as 
for example linear audio data or MIDI data. 

For example, with respect to ATRAC data 

15 according to the embodiment, the area FMT represents 

that it is audio stream data and the area FDF 
represents that the audio stream data is ATRAC data. 

When the area FMT represents MPEG data, the 
area FDF represents synchronous control information 

20 referred to as TSF (Time Shift Flag) . When the FMT 

represents the DVCR (digital video camera), the area 
FDF is defined as shown with a lower portion of Fig. 
43. In this example, the first area 50/60 (of one bit) 
represents the number of fields per second. The second 

25 area STYPE (of five bits) represents that the video 

format is SD or HD. The third area SYT represents a 
time stamp used for synchronizing frames. 
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The CIP header is followed by n data blocks 
represented by the area FMT and the area FDF. Where 
the area FMT and the area FDF represent ATRAC data, 
ATRAC data is placed in the area of the data blocks. 

The data blocks are followed by the last area 

data_CRC. 

2-9. Connection Management 

In the IEEE 1394 format, the relation of 
apparatuses connected through the IEEE 1394 bus is 
defined by a logical connection concept referred to as 
"plug". 

Fig. 4 4 shows an example of the relation of 
connections defined by plugs. Referring to Fig. 44, as 
the structure of a system, a VTR 1, a VTR 2, a set top 
box (STB: digital satellite broadcast tuner) , a monitor 
apparatus (Monitor) , and a digital still camera 
(Camera) are connected through an IEEE 1394 bus. 

In the IEEE 1394 format, there are two types 
of structures of connections of plugs that are point- 
to-point connection and broadcast connection. 

The point-to-point connection is a structure 
of connections of which the relation between a 
transmitter and a receiver is given and data is 
transmitted therebetween using a particular channel. 

In contrast, the broadcast connection is a 
structure of connections of which a transmitter 
transmits data without designating a receiver and a 
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channel for use. The receiver side receives data 
without identifying a transmitter. When necessary, the 
receiver side performs a particular process 
corresponding to contents of the received data. 

In the example shown in Fig. 44, as an 
example of the point-to-point connection, two states 
are shown. As the first state, the STB transmits data 
and the VTR 1 receives the data through a channel #1. 
As the second state, the digital still camera transmits 
data and the VTR 2 receives the data through a channel 
#2. 

In the example shown in Fig. 44, also another 
state is shown as a third state. As the third state, 
the digital still camera transmits data corresponding 
to the broadcast connection. In this example, the 
monitor apparatus receives data transmitted 
corresponding to the broadcast connection and performs 
a predetermined response process. 

Such a connection structure (plug structure) 
is accomplished with a PCR (Plug Control Register) 
disposed in an address space of each apparatus. 

Fig. 45(a) shows the structure of an oPCR[n] 
(output plug control register). Fig. 45(b) shows the 
structure of an iPCR[n] (input plug control register) . 
The sizes of the plug control registers oPCR[n] and 
iPCR[n] are both 32 bits. 

In the oPCR shown in Fig. 45(a), when the 



value of an area on-line of one bit (the high order bit 
1) is '1', it represents that data is transmitted 
corresponding to the broadcast connection. On the 
other hand, when the value of the area on-line is '0', 
it represents that data is transmitted corresponding to 
the point-to-point connection using a channel 
represented by an area channel number of six bits 
(starting from the high order bit 11) . In the iPCR 
shown in Fig. 45(b), when the value of an area on-line 
of one bit (the high order bit 1) is it represents 

that data is received corresponding to the broadcast 
connection. When the value of the area on-line is '0', 
it represents that data is received corresponding to 
the point-to-point connection using a channel 
represented by an area channel number of six bits 
(starting from the high order bit 11) . 
2-10. Command and Response corresponding to FCP 

In the IEEE 1394 format according to the 
embodiment, AUX data (JPEG picture file and text file) 
that is recording/reproduction data for the MD 
recorder/player is transmitted and received using an 
asynchronous communication. 

According to the embodiment, the transmission 
of AUX data using a asynchronous communication is 
defined in the FCP (402) shown in Fig. 35. Next, a 
transaction defined in the FCP will be described. 

As the FCP, the write transaction (refer to 



Fig. 41) defined for an asynchronous communication is 
used. Thus, when AUX data according to the embodiment 
is transmitted, the write transaction of the 
asynchronous communication is used corresponding to the 
FCP. 

An apparatus that supports the FCP has a 
command/response register. Such an apparatus writes a 
message to the command/response register so as to 
accomplish a transaction in such a manner as will be 
described with reference to Fig. 46. 

In a process transition diagram shown in Fig. 
4 6, as a process for transmitting a command, the 
controller executes a process for generating a 
transaction request and transmitting a write request 
packet to a target at step S21. The target receives a 
write request packet and writes data to the 
command/response register at step S22. At this point, 
the target further transmits an acknowledge to the 
controller. The controller receives the acknowledge 
(at steps S23 and S24). A sequence of processes that 
have been performed till now is a process for 
transmitting a command. 

Thereafter, as a process for responding to 
the command, the target transmits a write request 
packet (at step S25) . The controller receives the 
write request packet and writes it to the 
command/response register (at step S26) . In addition, 
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the controller transmits an acknowledge corresponding 
to the reception of the write request packet to the 
target (at step S27). The target receives the 
acknowledge and thus recognizes that the controller has 
received the write request packet (at step S28) . 

In other words, the command transmitting 
process performed by the controller against the target 
and the response transmitting process performed by the 
target against the controller responding to the command 
transmitting process are basic data transmissions 
(transactions) corresponding to the FCP. 
2-11. AV/C Command Packets 

As was described with reference to Fig. 35, 
corresponding to the FCP, various AV apparatuses can be 
asynchronously communicated using AV/C commands. 

As described above with reference to Fig. 41, 
three types of transactions of write, read, and lock 
are defined as asynchronous communications. In 
reality, write request /response packets, read 
request/response packets, and lock request/response 
packets corresponding to individual transactions are 
used. Corresponding to the FCP, the write transaction 
that was described above is used. 

Fig. 47 shows the format of the write request 
packet (asynchronous packet (write request for Data 
Block) ) . According to the embodiment, the write 
request packet is used as an AV/C command packet. 



The high order five quadlets (first to fifth 
quadlets) of the write request packet are used for a 
packet header. 

An area of the high order 16 bits of the 
5 first quadlet of the packet header is destination_ID. 

The area destination_ID represents the node ID of the 
transmission destination of the data. The area 
destination__ID is followed by an area tl (transact 
label) of 6 bits. The area tl represents a packet 
10 number. The area tl is followed by an area rt (retry 

code) of two bits. The area rt represents whether the 
packet is an originally transmitted packet or a re- 
transmitted packet. The area rt is followed by an area 
tcode (transaction code) for four bits. The area tcode 
15 represents an instruction code. The area tcode is 

followed by an area pri (priority) for four bits. The 
area pri represents a priority level of the packet. 

An area of high order 16 bits of the second 
quadlet is source_ID. The area source_ID represents 
20 the Node_ID of the transmission source of data. 

An area of a total of 48 bits of the low 
order 16 bits of the second quadlet and the entire 
third quadlet is destination_of f set . The area 
destination_of f set represents the addresses of the 
25 command register (FCP_COMMAND register) and the 

response register (FCPJRESPONSE register) . 

The area destination_ID and the area 



destination_of f set are equivalent to the address space 
of 64 bits defined in the IEEE 1394 format. 

An area of the high order 16 bits of the 
fourth quadlet is data_length. The area data_length 
5 represents the data size of an area datafield (that is 

surrounded by a solid line in Fig. 47) .. The area 
datafield will be described later. 

The area data_length is followed by an area 
extended_tcode of the low order 16 bits. The area 
10 extended_tcode is used when the tcode is expanded. 

An area of 32 bits of the fifth quadlet is 
header_CRC. The area header_CRC represents a CRC 
calculation value for checking the sum of the packet 
header . 

15 A data block is disposed starting from the 

sixth quadlet following the packet header. An area 
datafield is formed at the top of the data block. 

A CTS (Command and Transaction Set) is placed 
in the high order four bytes of the sixth quadlet as a 

20 top area of the datafield. The CTS represents the ID 

of the command set of the write request packet. For 
example, when the value of the CTS is set to [0000] as 
shown in Fig. 47, the contents of the datafield are an 
AV/C command. In short, the CTS represents that the 

25 write request packet is an AV/C command packet. Thus, 

according to the embodiment, since an AV/C command is 
used in the FCP, [0000] is placed in the CTS. 
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The area CTS is followed by an area ctype 
(command type; functional classification of the 
command) or an area response of four bits. The area 
response represents the result of a process (response) 
5 corresponding to the command. 

Fig. 48 shows the contents of the definition 
of the above-described areas ctype and response. 

As the values of the area ctype (command) , 
[0000] to [0111] can be used. The value [0000] is 

10 defined as a control command; the value [0001] as a 

status command; the value [0010] as an inquiry command; 
the value [0011] as a notify command; and the values 
[0100] to [0111] are currently undefined (reserved) . 

The control command is a command that causes 

15 an external apparatus to control a function of the 

local apparatus. The status command is a command that 
causes an external apparatus to ask the local apparatus 
for the status thereof. The inquiry command is a 
command that causes an external apparatus to inquire 

20 the local apparatus whether it supports a control 

command. The notify command is a command that causes 
an external apparatus to ask for the local apparatus to 
notify the external apparatus of a change of the status 
of the local apparatus. 

25 As the values of the area response, [1000] to 

[1111] can be used. The value [1000] is defined as a 
response "not implemented"; the value [1001] as a 
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response "accepted"; the value [1010] as a response 
"rejected"; the value [1011] as a response "in 
transition"; the value [1100] as a response 
"implemented/stable"; the value [1101] as a response 
5 "changed"; the value [1110] as a response "reserved"; 

and the value [1111] as a response "interim". 

Such responses are used corresponding to the 
type of a command. For example, as a response to the 
command control, one of the four responses "not 

10 implemented", "accepted", "rejected", and "interim" is 

selectively used corresponding to a situation of the 
responder side and so forth. 

Referring back to Fig. 47, the area 
ctype/response is followed by an area subunit-type of 

15 five bits. The area subunit-type represents the 

destination of the command or the subunit of the 
transmission source of the response. According to the 
IEEE 1394 format, an apparatus itself is referred to as 
unit, and the type of a functional element disposed in 

20 the unit (apparatus) is referred to as subunit. For 

example, a conventional VTR as a unit has two subunits 
that are a tuner and a video cassette recorder/player. 
The tuner receives a ground radio wave and a direct 
broadcast . 

25 The subunit-type is defined as shown in Fig. 

49 (a). Referring to Fig. 49(a), [00000] is defined as 
a monitor; [00001] to [00010] are reserved; [00011] is 
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defined as a disc recorder/player; [00100] as a VCR; 

[00101] as a tuner; [00111] as a camera; [01000] to 

[11110] are reserved; and [11111] is defined as a unit 

that does not have a subunit. 
5 Referring back again to Fig. 47, the area 

subunit-type is followed by an area id (Node_ID) of 

three bits. The area id (Node_ID) identifies one of a 

plurality of subunits that are of the same type. 

The area id (Node_ID) is followed by an area 
10 opcode of eight bits, The area opcode is followed by 

an area operand of eight bits. 

The opcode is an operation code. The operand 

has information (parameter) required for the opcode. 

The opcode is defined for each subunit and has a table 
15 of a list of opcodes unique to the individual subunit. 

When a subunit is a VCR, various commands including a 

command play (reproduction) and a command record 
(record) are defined for the opcode as shown in Fig. 

49(b). Operands are defined for each opcode. 
20 The area datafield shown in Fig. 47 

essentially requires 32 bits of the sixth quadlet. 

However, when necessary, operands can be added 

following the sixth quadlet (as additional operands) . 

The area datafield is followed by an area 
25 data__CRC. When necessary, a padding can be placed 

before the area data_CRC. 

2-12. Plugs 



Next, plugs according to the IEEE 1394 format 
will be described in brief. As was described with 
reference to Fig. 45, plugs represent the relation of 
logical connections of apparatuses according to the 
5 IEEE 1394 format. 

As shown in Fig. 50, data (a request) such as 
command or the like that is valid in an asynchronous 
communication is transmitted from a producer to a 
consumer. The producer and the consumer represent 

10 apparatuses that function as a transmitter and a 

receiver, respectively, on the IEEE 1394 interface. 
The consumer has a segment buffer to which data is 
written by the producer (the segment buffer is denoted 
by hatched lines in Fig. 50). 

15 In the IEEE 1394 system, information 

(connection management information) for defining 
particular apparatuses as the producer and the consumer 
is stored at a predetermined position in a plug address 
denoted by meshed lines. The segment buffer is 

20 disposed following the plug address. 

The address range (data amount) of the 
segment buffer of the consumer to which data can be 
written is defined by a limit count register that is 
managed by the consumer side as will be described 

25 later. 

Fig. 51 shows the structure of the address 
space of plugs in an asynchronous communication. 
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The address space of 64 bits of plugs is 
divided into 2 16 (64 K) nodes as shown in Fig. 51(a) . 
Plugs are assigned in the address space of each node as 
shown in Fig. 51(b). Each plug is composed of a 
5 register denoted by a meshed area and a segment buffer 

denoted by a hatched line area as shown in Fig. 51(c). 
Information {for example, a transmission data size and 
a receivable data size) necessary for managing data 
exchanged between the transmission side (producer) and 

10 the reception side (consumer) is stored to the register 

as will be described next. The segment buffer is an 
area for data transmitted from the producer to the 
consumer are written. According to the IEEE 1394 
format, it is defined that the size of the segment 

15 buffer is at least for example 64 bytes. 

Fig. 52(a) shows plug addresses. In other 
words, Fig. 52(a) shows the same contents as those of 
Fig. 51(c). 

As shown in Fig. 52(a), a register is 

20 disposed at the top of the plug addresses. The 

register is followed by a segment buffer. 

Fig. 52(b) shows the internal structure of 
the register. Referring to Fig. 52(b), a producer 
count register of for example 32 bits is disposed at 

25 the top of the register. The producer count register 

is followed by limit count registers [1] to [14] of 32 
bits each. In other words, the area register is 



composed of one producer count register and 14 limit 
count registers. The limit counter register [14] is 
followed by an unused area. 

The plug structure shown in Fig. 52(a) and 
5 Fig. 52(b) is designated with an offset address 

(address offset) as shown in Fig. 52 (c) . 

In other words, offset address 0 represents a 
consumer port (producer count register) and offset 
addresses 4, 8, 12, and 56 represent producer 

10 ports [1] to [14], respectively. Offset address 60 is 

defined as a reserved address that represents an unused 
area. Offset address 64 represents a segment buffer. 

Fig. 53 shows the plug structures of both the 
producer side and the consumer side. 
15 In the plug structure for an asynchronous 

communication, data is written to a producer count 
register, a limit count register, and a segment buffer 
corresponding to a transmitting/receiving procedure 
that will be described later. Such writing processes 
20 are processes as write transactions that were described 

above. 

The contents of the producer count register 
are written by the producer for the consumer. 

The producer writes information of data 
25 transmission of the producer side to the producer count 

register at an address of the producer itself and then 
writes the contents of the producer count register to 
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the producer count register of the consumer. 

The producer count register uses information 
of the size of data at a time written by the writing 
process as the size of data to be written to the 
5 segment buffer of the consumer by the producer. In 

other words, the producer performs a process for 
notifying the consumer of the size of data to be 
written to the segment buffer of the consumer by 
writing data to the producer count register. 

10 In contrast, the contents of the limit count 

register are written by the consumer for the producer. 

The consumer side writes the capacity (size) 
of the segment buffer thereof to one of the limit count 
registers [1] to [14] thereof designated corresponding 

15 to that of the producer and writes the contents of the 

limit count register [n] to the limit count register 
[n] . 

The producer side decides the amount of data 
to be written at a time by the writing operation 

20 corresponding to the contents written to the limit 

count register [n] as described above and writes data 
to for example the segment buffer of the producer 
itself. The contents written to the segment buffer are 
written for the consumer. The writing operation for 

25 the segment buffer is equivalent to a data transmission 

as a asynchronous communication. 
2-13. Transmitting Procedure corresponding to 



Asynchronous Connection 

Next, basic transmitting/receiving procedures 
corresponding to an asynchronous connection will be 
described with reference to a process transition 
5 diagram shown in Fig. 54 on the assumption of the 

structure between plugs (producer and consumer) 
described with reference to Fig. 53. 

The transmitting/receiving processes shown in 
Fig. 54 are performed using AV/C commands (write 

10 request packets) in an environment defined 

corresponding to the FCP as an asynchronous 
communication. AUX data handled according to the 
embodiment is transmitted and received in the IEEE 1394 
system using the transmitting/receiving procedures. 

15 However, the processes shown in Fig. 53 are 

communication operations corresponding to the 
asynchronous connection. Communication processes 
corresponding to the recording and reproducing 
operations of AUX data will be described later. 

20 In a real asynchronous connection, when a 

command is transmitted, an acknowledge is transmitted 
and received corresponding to the transmitted command 
as described with reference to Fig. 46. However, for 
simplicity, in Fig. 54, the transmitting/receiving 

25 processes for the acknowledge are omitted. 

In the IEEE 1394 interface, as well as the 
relation of plugs (apparatuses) , there is a relation 
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defined as a controller and a target. In the IEEE 1394 
system, apparatuses having the relation of a producer 
and a consumer do not always comply with apparatuses 
having the relation of a controller and a target. In 
5 other words, the IEEE 1394 system may have an apparatus 

having a function defined as a producer as well as a 
function defined as a controller. Next, an example of 
the case of which the relation of a producer and a 
consumer complies with the relation of a controller and 

10 a target will be described. 

In the transmitting procedure shown in Fig. 
54, a connect request is transmitted from the producer 
to the consumer at step S101. The connect request is a 
command that causes the producer to be connected to the 

15 consumer and the address of the register of the 

producer to be transmitted to the consumer. 

The connect request is received by the 
consumer at step S102. Thus, the consumer side 
recognizes the address of the register of the producer. 

20 Then, at step S103, the consumer transmits a connect 

acceptance as a response to the producer. Then, at 
step S104, the producer receives the connect 
acceptance. Consequently, a connection is established 
between the producer and the consumer for transmitting 

25 and receiving data that follows. 

After the connection is established as 
described above, the consumer transmits a write request 
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for the limit count register (hereinafter referred to 
simply as "limit count") to the producer at step S105. 
The producer receives the write request at step S106 
and transmits a limit count write acceptance to the 
5 consumer at step S107. Then, at step S108, the 

consumer receives the limit count write acceptance. In 
the sequence of processes of the limit count write 
request/write acceptance, the data write size (segment 
buffer capacity) of the segment buffer is decided. 

10 Then, at step S109, the producer transmits a 

segment buffer write request to the consumer. Then, at 
step S110, the consumer receives the segment buffer 
write request. Corresponding to the segment buffer 
write request, the consumer transmits a segment buffer 

15 write acceptance to the producer at step Sill. The 

producer receives the segment buffer write acceptance 
at step S112. 

In a sequence from step S109 to step S112, 
the data writing process for writing data from the 

20 segment buffer of the producer to the segment buffer of 

the consumer is completed. 

The data written in the sequence from step 
S109 to step S112 is placed in an asynchronous packet 
described above with reference to Fig. 40. Thus, if 

25 the size of the data transmitted with one asynchronous 

packet is smaller than the data size designated by the 
limit count described above and requireid data cannot be 
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transmitted with one asynchronous packet, the sequence 
from step S109 to step S112 is repeated in the range of 
which the segment buffer becomes full. 

Then, after the writing process for writing 
5 data to the segment buffer in the sequence from step 

S109 to step S112 is completed, the producer transmits 
a producer count register (hereinafter referred to 
simply as producer count) write request to the consumer 
at step S113. The consumer receives the producer count 

10 write request and writes it to the producer count 

register thereof at step S114. Then, the consumer 
transmits a producer count write acceptance to the 
producer at step S115. The producer receives the 
producer count write acceptance at step S116. 

15 In the sequence from step S113 to step S116, 

the consumer is notified of the data size of data 
transmitted from the producer to the segment buffer of 
the consumer. 

Then, at step S117, a sequence of processes 

20 for writing the limit count corresponding to the 

producer count writing process in the sequence from 
step S113 to S116 is executed. In other words, in a 
sequence of step S117 to S120, a limit count write 
request is transmitted from the consumer to the 

25 producer and then a limit count write acceptance is 

transmitted from the producer to the consumer 
corresponding to the limit count write request. 



The sequence from step S109 to step S120 is a 
procedure of the data transmitting process 
corresponding to the asynchronous connection. When the 
size of data to be transmitted is larger than the 
capacity of the segment buffer and data cannot be 
completely transmitted with one session of the sequence 
from step S109 to step S120, the sequence can be 
repeatedly performed until the data is completely 
transmitted. 

After the data has been completely 
transmitted, the producer transmits a disconnect 
request to the consumer at step S121. The consumer 
receives the disconnect request at step S122. Then, 
the consumer transmits a disconnect acceptance at step 
S123. Then, at step S124, the producer receives the 
disconnect acceptance. Thus, the data 

transmitting/receiving procedures corresponding to the 
asynchronous connection are completed. 
2-14. Background to the Present Invention 

Next, the background of the present invention 
will be described in detail based on the above 
description . 

As is clear from the above description, 
according to the embodiment, a particular apparatus 
(controller) can control various operations for another 
apparatus (target) through a communication using AV/C 
commands of the IEEE 1394 interface. In other words, 
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according to the embodiment, a remote control can be 
performed on the IEEE 1394 bus. 

However, as described above, when a 
particular controller remotely controls a target, if 
5 another controller remotely controls the same target or 

if a main body key, a remote controller, or the like (a 
local key) of the target is operated, there may be 
differences in processes and their results between the 
controller and the target. 

10 As a real example of such a situation, 

assuming that in the AV system shown in Fig. 1, the 
personal computer 113 is defined as a controller and 
the MD recorder/player 1 is defined as target, the case 
that the personal computer 113 remotely controls an 

15 editing process of the MD recorder/player 1 will be 

described with reference to a process transition 
diagram shown in Fig. 55. 

In addition, it is assumed that the personal 
computer 113 has application software for remotely 

20 controlling an editing process of the MD 

recorder/player 1 (hereinafter the application software 
is referred to simply as "operation panel"). Also, it 
is assumed that before the process shown in Fig. 55 
gets started, the personal computer 113 has activated 

25 the operation panel. 

Moreover, in the following description with 
reference to Fig. 55, the personal computer 113 is 
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referred to as controller and the MD recorder/player 1 
is referred to as target. 

In addition, transmitting/receiving processes 
for commands and responses between the controller and 
5 the target shown in Fig. 55 is performed using AV/C 

commands. Each command or each response is defined as 
an opcode that represents that the MD recorder /player 1 
(disc recorder/player [00011] ) is subunit_type as 
described above for example with reference to Fig. 49. 

10 Furthermore, in the following description, 

the term of local key or local command will be 
sometimes used. In the specification, the local key 
represents for example any of various operation keys of 
the main body of an apparatus as the target or a remote 

15 controller attached to the apparatus as the target. On 

the other hand, the local command represents a command 
generated in the apparatus as the target corresponding 
to an operation of a local key. For example, in the 
case of the MD recorder /player 1, a local key 

20 represents any of various keys of the operation portion 

23 or the remote controller 32. A local command 
represents a command accepted by the system controller 
11 corresponding to an operation performed for the 
operation portion 23 or the remote controller 32. 

25 Referring to Fig. 55, when a disc is loaded 

to the MD recorder/player 1 as a target, the target 
transmits a disk load notification for notifying that 



the target has loaded a disc to the controller at step 
S201. The controller receives the disc load 
notification at step S202 and thereby knows that a disc 
has been loaded to the target. 
5 Next, after loading the disc, the MD 

recorder/player 1 reads TOC information (U-TOC and AUX- 
TOC) from the disc and stores it to for example the 
buffer memory 13 at step S301. 

In this example, it is assumed that as the 

10 contents of the sector 0 of the U-TOC of the TOC 

information read from the disc, a program area is 
managed as shown in Fig. 55(a). In other words, three 
tracks TR #1 to TR #3 are recorded in the program area. 
The track TR #1 is recorded at addresses Ado to Ad3; 

15 the track TR #2 is recorded at addresses Ad4 to Ad5; 

and the track TR #3 is recorded at addresses Ad6 to 
Ad7 . 

After the controller has known that a disc 
had been loaded to the MD recorder /player 1 as the 
20 target at step S202, the controller sends a TOC 

information request for requesting for the TOC 
information (U-TOC and AUX-TOC) to the target at step 
S203. 

At step S204, the target receives the TOC 
25 information request. Next, at step S205, the target 

transmits the TOC information currently stored in the 
buffer memory 13 to the controller. The controller 



receives the TOC information and stores it to for 
example the RAM 203 at step S206. Consequently, the 
target has successfully obtained the TOC information. 

The contents of the TOC information obtained 
5 at this point are the same as the TOC information that 

has been read when the disc had been loaded to the MD 
recorder/player 1. Thus, the same contents as those of 
Fig. 55(a) are obtained as the contents of the sector 0 
of the U-TOC as shown in Fig. 55(a). In short, in this 

10 stage, the contents of the TOC information of the 

controller are matched with those of the target. 

The TOC information is transmitted and 
received at steps S205 and S206 in a writing process 
for the segment buffer corresponding to the 

15 asynchronous connection described with reference to 

Figs. 53 and 54. 

Next, it is assumed that, in a particular 
stage, an editing process for dividing the track TR #1 
is performed corresponding to an operation of a local 

20 key of the MD recorder/player 1 defined as a target at 

step S302. 

As a result of the editing process, the 
contents of the sector 0 of the U-TOC are updated in 
the MD recorder/player 1 as shown in for example Fig. 
25 55(b). In other words, the program area is managed in 

such a manner that the track TR #1 (= addresses Ado to 
Adl), the track TR #2 (= addresses Ad2 to Ad3), the 
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track TR #3 (= addresses Ad4 to Ad5), and the track TR 
#4 (= addresses AdG to Ad7 ) are recorded. 

The target does not notify the controller 
that the contents of the sector 0 of the U-TOC is 
5 updated as shown in Fig. 55(b). 

It is assumed that the controller performs an 
operation for erasing for example the track TR #3 for 
the operation panel. In this example, at step S207, 
the controller transmits a track TR #3 erase request 
10 for requesting for erasing of the track TR #3 to the 

target . 

Then, the target receives the track TR #3 
erase request at step S208. At this point, the MD 
recorder/player 1 as a target rewrites the local TOC 

15 information and thereby erases the track TR #3 at step 

S303. Consequently, the contents of the sector 0 of 
the U-TOC stored in the MD recorder/player 1 represent 
the track TR #1 {= addresses Ado to Adl), the track TR 
#2 (= addresses Ad2 to Ad3) , and the track TR #3 (= Ad6 

20 to Ad7) as shown in Fig. 55(c). 

As described above, the MD recorder/player 1 
as the target executes the erasure process for the 
track TR #3 at step S303. In addition, the target 
transmits a track TR #3 erase acceptance to the 

25 controller at step S209. 

When the controller receives the TR #3 erase 
acceptance at step S210, the controller assumes that 
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the editing process operated by the controller itself 
has been performed by the target (MD recorder /player 1) 
side and updates the contents of the local TOC 
information . 

5 In this example, the updating process for 

erasing the track #3 is executed for the contents of 
the sector 0 of the U-TOC shown in Fig. 55(a), the 
sector 0 of the U-TOC is used to manage the program 
area for the track TR #1 (= addresses AdO to Ad3) and 
10 the track TR #2 (= addresses Ad4 to Ad5) as shown in 

Fig. 55(e). 

When such a process is executed, as is clear 
from the comparison between the contents of the sector 
0 of the U-TOC shown in Fig. 55(c) and those shown in 

15 Fig. 55(e), the U-TOC information managed by the 

controller (personal computer 113) does not match that 
managed by the target (MD recorder/player 1) . 

In this stage, it is difficult for the 
personal computer 113 side to accurately obtain the TOC 

20 information of the MD recorder/player 1 side and 

perform an editing operation. Thereafter, when the TOC 
information held in the personal computer 113 is 
transmitted and then the TOC information of the MD 
recorder/player 1 side is rewritten, the recorded 

25 condition of the track of the disc may not match the 

contents of the TOC information. Thereafter, the 
recording operation and the reproducing operation 
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cannot be properly performed. 

Thus, to prevent the TOC information on the 
controller side from being different from that on the 
target side, a structure of which a communication is 
5 performed between the controller and the target as 

shown in Fig. 56 may be used. 

Referring to a process transition diagram 
shown in Fig. 56, when a disc is loaded to the MD 
recorder/player 1 as a target, the MD recorder /player 1 

10 transmits a disc load notification to the controller 

(personal computer 113) at step S401 as with the case 
shown in Fig. 55. The controller receives the disc 
load notification at step S402 Thus, the controller 
knows that a disc has been loaded to the target. At 

15 this point, the MD recorder/player 1 side performs a 

process for reading TOC information from the disc and 
storing the TOC information to the buffer memory 13. 
In this example, for convenience, it is assumed that 
the TOC information stored in the buffer memory 13 has 

20 TOC contents A. 

After the controller knows that a disc has 
been loaded to the target at step S402, the controller 
transmits a TOC information request for requesting the 
TOC information to the target at step S403. 

25 The target receives the TOC information 

request at step S404. Thereafter, the target transmits 
the TOC information stored in the buffer memory 13 to 
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the controller at step S405. The controller receives 
and stores the TOC information to the RAM 203 at step 
S406. Thus, the controller obtains the TOC 
information. At this point, the TOC information 
5 obtained by the controller has the TOC contents A. 

In a later stage, it is assumed that an 
operation control for performing an editing process for 
changing the TOC contents is executed corresponding to 
an operation of a local key of the MD recorder/player 1 

10 as a target. 

In this case, the MD recorder/player 1 
rewrites a required portion of the contents of the TOC 
information as an editing process corresponding to the 
operation of the local key. Thus, the TOC information 

15 stored in the buffer memory 13 changes from the TOC 

contents A to TOC contents B. 

When the TOC contents are updated (edited) 
corresponding to the operation of the local key as 
described above, the MD recorder/player 1 as a target 

20 generates a TOC update notification at step S407 and 

transmits it to the controller. The controller 
receives the TOC update notification at step S408. 
Thus, the controller side can know that the TOC 
information has been updated on the taicget side. 

25 After the controller side knows that the TOC 

information has been updated on the target side as 
described above, the controller side transmits the TOC 
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information request to the target once again at step 
S409. 

The target receives the TOC information 
request at step S410 and transmits the TOC information 
5 currently stored in the buffer memory 13 to the 

controller. At this point, the TOC information to be 
transmitted may be all the TOC information or may be 
part of the information including an updated TOC 
sector . 

10 The controller receives the TOC information 

at step S412. Thus, the controller newly obtains the 
TOC information. However, the TOC information held by 
the controller is the TOC contents B. In other words, 
the TOC contents held in controller match those held in 

15 the target. 

When a situation of which a process state or 
the like on the target side is different from that on 
the controller side takes place due to a local key 
operation on the target side, the target side first 

20 notifies the controller of this situation. Then, the 

controller side obtains a processed result that takes 
place on the target side corresponding to the 
notification. Consequently, a process state on the 
control side matches that on the target side. 

25 However, when the process shown in Fig. 56 is 

performed, the number of process steps increase. In 
addition, in a situation that while a particular 



editing process is being performed on for example the 
operation panel of the controller, the same editing 
process is performed using a local key,, a situation of 
which TOC information on the controller side does not 
5 match that on the target side frequently takes place. 

Thus, when they are matched corresponding to the 
process shown in Fig. 56, the process itself becomes 
very heavy. To prevent such a problem, it is necessary 
to add a process step for prohibiting an inputting 

10 operation for an editing process on both the controller 

side and the target side during updating of the TOC 
information. Thus, the controlling process becomes 
complicated. In other words, the structure of the 
programs of data interfaces of both the controller and 

15 the target becomes complicated and thereby it is 

difficult to design such programs. 

In addition, when it is considered that an 
editing process for the MD recorder /player 1 as a 
target is performed by a plurality of controllers, the 

20 process descried with reference to Fig. 56 becomes 

further complicated. 

For example, the MD recorder/player 1 is an 
audio apparatus. Thus, a situation of which an editing 
operation is remotely performed while audio data is 

25 being reproduced may take place not exceptionally. 

When the situation of which a process state on the 
controller side does not match that on the target side 



is solved by a complicated process as shown in Fig. 56, 
while audio data is being transmitted and received 
corresponding to an isochronous communication, the 
process shown in Fig. 56 is performed corresponding to 
5 an asynchronous communication. Thus, the processes 

performed on both the controller and the target become 
heavy. Particularly, in a communication situation of 
which most the bus band is occupied with isochronous 
packets and thereby it is difficult to assure 
10 asynchronous packets, it may be difficult to execute 

such a complicated and heavy process at an appropriate 
timing . 

Therefore, to prevent such a trouble of which 

process states do not match in remotely controlling an 
15 AV apparatus such as the MD recorder/player 1, it is 

preferable and practical to employ a communication 

process as simple as possible. 

2-15. Remote Control according to Embodiment 

Therefore, according to the embodiment, a 
20 situation of which process states do not match in 

remotely controlling an apparatus can be solved using a 

simple process state that follows. 

A process transition diagram of Fig. 57 shows 

a communication process for a remote control according 
25 to the embodiment. As with the examples shown in Figs. 

55 and 56, in the process shown in Fig. 57, it is 

assumed that the personal computer 113 is defined as a 
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controller and the MD recorder/player 1 is defined as 
target and that the personal computer 113 performs 
remote control operations for an editing process and an 
recording/reproducing process for the MD 
5 recorder/player 1. 

Also, commands transmitted and received 
between the controller and the target shown in Fig. 57 
are AV/C commands. Each command is defined as for 
example an opcode of which the MD recorder/player 1 is 

10 a subunit as described with reference to Fig. 49. 

In the process shown in Fig. 57, the personal 
computer 113 defined as a controller activates the 
"operation panel" that is an application program at 
step S501. The operation panel has a function that 

15 allows the user to operate and control the MD 

recorder/player 1 (a remote control through the IEEE 
1394 bus) with for example the keyboard 205 or the 
mouse 206 of the personal computer 113 as with the 
local key of the MD recorder/player 1. The application 

20 program as the operation panel is stored on the hard 

disk of the hard disk drive 207 of the personal 
computer 113. When the operation panel is executed, it 
is read from the hard disk by the hard disk drive 207 
and stored in the RAM 203 in such a manner that the 

25 operation panel operates. 

When the operation panel is activated at step 
S501, a command for a reserve request is transmitted 
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from the controller to the target as shown in Fig. 57. 

The reserve request command is transmitted as 

a write request packet using an AV/C command that was 

described with reference to Fig. 46. 
5 For example, ctype of the reserve request 

command of the AV/C command is CONTROL [0000] (refer to 

Fig. 48). The reserve request command is defined as 

one of opcodes of which the MD recorder/player 1 (disc 

recorder/player [00011]) is subunit_type . Thus, the 
10 reserve request command is basically a command that 

requests the target for a reservation of a remote 

control by the controller. 

The MD recorder/player 1 defined as a target 

receives the reserve request at step S502. Thereafter, 
15 the MD recorder/player 1 transmits as a response one of 

a reserve acceptance (accepted) or a reserve rejection 

(rejected) at step S503. 

The reserve acceptance is transmitted when no 

remote control is currently reserved by any controller 
20 and the reservation by the controller (buffer memory 

13) that has transmitted the reserve request can be 

permitted. 

On the other hand, the reserve rejection is 
transmitted when a remote control has been already 
25 reserved by a particular controller other than the 

personal computer 113 and the reservation by any 
controller (including the personal computer 113) other 
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than the particular controller is prohibited. 

In a situation that a reservation can be 
permitted, the MD recorder /player 1 designates a 
reserve mode at step S601. 
5 The reserve mode can be designated in the 

following two types. In the first type, a remote 
control by other than the controller (personal computer 
113) that has transmitted the reserve request should be 
rejected (prohibited) . In the second type, all local 

10 commands other than reproduction commands (including a 

reproduction command, a fast forward command, a rewind 
command, and a track head search command in the 
forward/rewinding directions) , a stop command, and an 
eject command (for unloading a disc) are invalidated. 

15 When the reserve mode has been designated in 

such a manner, until the reserve mode is canceled as 
will be described later, even if a command for a remote 
control is transmitted from other than the personal 
computer 113 to the MD recorder /player , the command is 

20 rejected. In other words, the remote control by any 

other controller is prohibited, but the remote control 
by the personal computer 113 is validated. 

When other than reproduction commands, stop 
command, and eject command are invalidated, local 

25 commands for rewriting TOC information and local 

commands for various editing processes are invalidated. 
Thus, even if the user performs a local key operation 
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for a recording process or an editing process, this 
operation is canceled. Consequently, with a local key 
operation, a process for updating the TOC information 
is not performed on the MD recorder/player 1. 
5 In other words, when the reserve mode is 

designated, an operation control that causes a process 
state on the controller side not to match that on the 
target side is permitted only for a controller that has 
performed a reserve request, but cannot be performed by 
10 the other controllers or the local key operations. 

At step S504, the controller receives as a 
response a reserve acceptance or a reserve rejection 
transmitted at step S503. 

When the controller receives the reserve 
15 acceptance at step S504, it knows that the target has 

accepted the reserve request and executes a process 
corresponding to the operation panel. 

On the other hand, when the controller 
receives the reserve rejection, the controller notifies 
20 the user that the MD recorder/player 1 is currently 

reserved by another controller with the operation 
panel. Such a notification to the user may possibly be 
performed for example by a predetermined display form 
on an operation screen as the operation panel. 
25 Alternatively, it is also possible to perform the 

notification by outputting voice corresponding to a 
predetermined form. Of course, both of display and 
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voice can be used. 

Next, a process of which a reserve acceptance 
is performed by the MD recorder/player 1 will be 
described. 

5 After the controller receives the reserve 

acceptance at step S504 for example if a disc is loaded 
to the MD recorder/player 1 defined as a target, a disc 
load notification is transmitted from the target at 
step S505. In addition, the MD. recorder/player 1 

10 defined as a target further executes a process of 

storing TOC information that is read from the loaded 
disc to the buffer memory 13 at step S602. 

Then, after the controller receives the disc 
load notification at step S506, the controller 

15 transmits a TOC information request at step S507. The 

target receives the TOC information request at step 
S508 and transmits the TOC information stored in the 
buffer memory 13 at step S509. Then, the controller 
receives the TOC information at step S510. 

20 Consequently, the controller side obtains the TOC 

information and stores it to for example the RAM 203. 

Thereafter, at steps S511 and S512, the 
controller side transmits various commands 
corresponding to editing operations performed for the 

25 operation panel by the user to the target. The editing 

operations represent various operations for editing 
which are allowed by the system including inputting of 
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characters of a track name, a disc name, and so forth, 
track movement, track division, track connection, and 
track erasure. In addition, a predetermined editing 
process for an AUX data file can be performed. 

The target receives the various commands 
transmitted thereto and handles them as operation 
information and executes for example an editing process 
(that is, an updating process of the TOC information) 
corresponding to the operation information at step 
S603. When the TOC information is updated at step 
S603, the updated TOC information is successively- 
transmitted to the target so that the TOC contents 
stored in the MD recorder/player 1 matches that stored 
in and the personal computer 113 at steps S511 and 
S512. 

According to the embodiment, while the 
process at steps S511 and S512 is being performed, even 
if for example a command for a remote control is 
transmitted from another controller to the target or a 
local command for an editing process or a recording 
operation is obtained, since such a command or local 
command is canceled, such a process as described above 
with reference to Fig. 55 is not performed. 

In addition, according to the embodiment, 
such local commands as reproduction commands, a stop 
command, and an eject command are valid, this is 
intended to allow the user to perform operations that 
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do not involve an update of TOC information (in other 
words, a mismatch of TOC information does not take 
place) with the operation portion 23 and the remote 
controller 32 so as to improve the operability of the 
5 apparatus . 

Next, it is assumed that for example the user 
completes an editing operation with the operation panel 
and performs an operation for completing the operation 
panel that has been activated. Thus, the personal 

10 computer 113 completes the application program for the 

operation panel and transmits a reserve cancel request 
to the target at step S513. 

The target receives the reserve cancel 
request at step S514. At step S604, the target 

15 executes a process for canceling the reserve mode, 

which has been set at step S601. Thus, the target can 
accept a remote control from another controller and 
validate all local key commands. 

Then, the target cancels the reserve mode as 

20 described above and transmits a reserve cancel 

acceptance at step S515. The controller receives the 
reserve cancel acceptance at step S516 and thereby 
acknowledges that the reserve cancellation has been 
accepted. 

25 When the IRD 112 that is defined as a 

controller performs the similar remote control for the 
MD recorder/player 1, the similar process to that shown 



in Fig. 57 may be performed. 

According to such a process, while a reserve 
mode is set, since an editing process is performed by 
only a remote control of a controller that has 
5 transmitted a reserve request, a mismatch can be 

prevented from taking place in such a manner as shown 
in Fig. 55. In addition, since a mismatch is prevented 
by invalidating a remote control by another controller 
and any local key operation that may cause a mismatch 

10 to take place, such a complicated process as shown in 

Fig. 56 is not required, but a very simple 
communication process design. 

In such a process structure, when the 
operation panel is not completed, the reserve mode that 

15 has been set corresponding to the personal computer 

continues in the MD recorder/player 1. 

For example, in an actual use state, even 
after the user performs an operation for the operation 
panel to complete the object editing operation, the 

20 operation panel may still in an active state. 

Thereafter, even if the user forgets that the operation 
panel remains in an active state and tries to perform a 
remote control of the MD recorder/player 1 with another 
controller or tries to perform a recording operation or 

25 an editing control using a local key, such operations 

are invalidated. Even if such a situation takes place, 
the user may possibly consider that some trouble has 
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taken place. Accordingly, in such a situation, it is 
preferable to allow the MD recorder /player 1 (target) 
to automatically cancel the reserve mode by some 
method. 

5 Therefore, according to the embodiment, if a 

reserve mode remains when a bus reset described with 
reference to Fig. 39 takes place, the reserve mode is 
canceled. 

To do that, as an IEEE 1394 interface 
10 function of the system controller 11, when a bus reset 

is detected, it is detected whether or not a reserve 
mode is currently set. When the reserve mode is set, a 
controlling process for canceling the reserve mode is 
performed . 

15 2-16. Remote Control according to Embodiment (in 

Download State) 

In the case of the AV system 103 shown in 
Fig. 1, it is possible for example to cause audio data 
(ATRAC data) and/or AUX data received by the IRD 112 or 

20 audio data and/or AUX data recorded on the hard disk of 

the personal computer 113 to be recorded by the MD 
recorder/player 1 through the IEEE 1394 bus. In other 
words, audio data (ATRAC data) and/or AUX data can be 
downloaded. 

25 Next, the case that for example data 

transmitted from the IRD 112 or the personal computer 
113 is received and downloaded by the MD 
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recorder/player 1 is considered. Also, in this case, 
if a remote control of the MD recorder/player 1 by 
other than the controller that is a source of the 
download data is also permitted, an inconvenient 
5 situation of which a recording operation is stopped 

inadvertently by a remote control from another 
controller or the contents of the TOC are rewritten by 
an editing process is likely to take place. A similar 
problem will also take place when local commands are 

10 set valid upon downloading. 

Thus, according to the embodiment, an 
exclusive control for a remote control described above 
with reference to Fig. 57 is applied to a downloading 
operation by the MD recorder/player 1 as will be 

15 described in the following. 

Fig. 58 shows an example of a process of a 
downloading operation. In the process shown in Fig. 
58, the personal computer 113 is defined as a 
controller. In the downloading process, the MD 

20 recorder/player 1 downloads data stored in the personal 

computer 113. However, when data received by the IRD 
112 is downloaded to the MD recorder/player 1, the IRD 
112 is defined as a controller that executes the 
process similar to that shown in Fig. 58. 

25 In the process shown in Fig. 58, since steps 

S701 to S704 are similar to steps S501 to S507 shown in 
Fig. 57, their description is omitted. 
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However, a reserve mode setting process 
corresponding to the reception or acceptance of a 
reserve request at step S801 is different from that at 
step S601 shown in Fig. 57. In other words, as a 
5 reserve mode, although a remote control by another 

controller other than the personal computer 113 is 
rejected as with the case of Fig. 57, all local 
commands are invalidated and canceled. The reason why 
all local commands are invalidated is in that it is 

10 intended to prevent such an inconvenient situation of 

which for example the recording operation of download 
data is stopped or interrupted due to an operation such 
as for example a stopping operation or a pause 
operation is performed with a local key while the 

15 download data is being recorded. 

After the reserve request and the reserve 
acceptance have been transmitted and received, only a 
remote control by the personal computer 113 is 
permitted for the MD recorder/player 1 defined as a 

20 target. 

After the reserve acceptance has been 
received, the controller transmits a download start 
request at step S705. The MD recorder/player 1 defined 
as a target receives the transmission/reception 
25 download start request corresponding to the reserve 

acceptance at step S706 and executes a process 
corresponding to the download data receiving/recording 



operation at step S802. In other words, the MD 
recorder/player 1 controls a predetermined functional 
circuit portion so that download data is properly 
received and recorded to the disc. In addition, the 
5 target transmits a download start acceptance to the 

controller at step S707. 

The controller receives the download start 
acceptance at step S708 and thereby acknowledges that 
the target can receive download data. 

10 After the process at step S708 is completed, 

transmitting and receiving processes of download data 
through the IEEE 1394 bus are executed at steps S709 
and S710. At this point, the controller writes data 
that is read from for example the hard disk to the 

15 segment buffer of the target side so as to 

transmit/receive the data. In addition, the target 
side executes a controlling process for recording the 
data written in the segment buffer of the target (that 
is, the received download data) to the disc at step 

20 S803. 

While download data is being recorded, since 
the reserve mode has been set at step S801, even if a 
command for a remote control is transmitted from 
another controller or an operation is performed with a 
25 local key, the MD recorder /player 1 does not respond to 

such a command and continues recording of download 
data . 



After data to be downloaded has been 
transmitted, the controller transmits a download 
completion request at step S711. The target receives 
the download completion request at step S712 and 
5 transmits a download completion acceptance to the 

controller at step S713. At this point, the MD 
recorder/player 1 defined as a target executes a 
controlling process for completing the receiving 
operation of download data and the recording operation 

10 for the disc at step S804. At this point, the contents 

of the TOC information is updated corresponding to the 
recorded result. 

Then, the controller receives the download 
completion acceptance at step S714 and transmits a 

15 reserve cancel request at step S715. 

The target receives the reserve cancel 
request at step S716. Next, at step S805, the target 
executes a process for canceling the reserve mode, 
which has been set at step S601. Then, the target 

20 transmits a reserve cancel acceptance at step Sill. 

The controller receives the reserve cancel acceptance 
at step S718 and thereby acknowledges that the target 
has accepted the reserve cancellation. 

As the case that both the exclusive 

25 controlling process in the downloading operation shown 

in Fig. 58 and the exclusive controlling process in a 
remote controlling operation for an editing operation 
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shown in Fig. 57 can be executed, as long as for 
example an AV/C command for the reserve request 
includes identification information that represents 
that the reserve request corresponds to editing 
5 operation (operation panel) or downloading operation, 

there is no problem. However, if the AV/C command does 
not contain such identification information, at step 
S601 or step S801, the reserve mode cannot be properly- 
set . 

10 Therefore, in such a situation, at step S601 

or S801, the reserve mode is set corresponding to the 
editing operation (operation panel) (namely, local 
commands such as reproduction commands, stop command, 
and an eject command are validated) . Thereafter, when 

15 a download request is received, all the local commands 

are invalidated. 

Fig. 59 is a process transition diagram 
showing another example of an exclusive controlling 
process for a downloading operation. In Fig. 59, since 

20 steps S801 to S805 executed by the MD recorder /player 1 

are similar to those shown in Fig. 57, similar step 
numerals are assigned and their description is omitted. 

In the process shown in Fig. 59, a reserve 
request and a reserve acceptance shown in Fig. 58 are 

25 not transmitted and received. 

Corresponding to a download start request 
transmitted or received at steps S901 and S902, the MD 

193 



recorder/player 1 defined as a target sets the reserve 
mode at step S801 and then performs a process for 
receiving/recording download data at step S802. In 
addition, the MD recorder/player 1 also transmits a 
5 download start acceptance to the controller at step 

S903. 

At this time, however, when the MD 
recorder/player 1 has been reserved oy another 
controller, the MD recorder /player 1 transmits a 

10 download start rejection command at step S903 but does 

not set the reserve mode at step S801. 

In addition, when the controller side 
receives a download start acceptance at. step S904, the 
controller can acknowledge that the target has accepted 

15 the download start request. On the other hand, when 

the controller side receives a download start 
rejection, a download data transmitting/receiving 
process is not performed. However, as shown in Fig. 
59, the user is notified by a display, a voice, or the 

20 like that the target has rejected the download start 

request. 

Thereafter, a download data 
transmitting/receiving process at steps S905 and S906 
is executed. Since steps S905 and S906 shown in Fig. 
25 59 are similar to steps S709 to S710 shown in Fig. 58, 

their description is omitted. In addition, in parallel 
with the download data transmitting/receiving process 



at steps S905 and S906, the MD recorder/player 1 
performs the controlling process for receiving download 
data and recording it to the disk at step S802 as with 
the process shown in Fig. 58. 
5 After data to be downloaded has been 

transmitted, the controller transmits a download 
completion request at step S907. Then, the target 
receives the download completion request at step S908 
and transmits a download completion acceptance to the 

10 controller at step S909. 

In this case, corresponding to the reception 
of the download completion request at step S908, the MD 
recorder/player 1 defined as a target executes a 
controlling process for completing the receiving 

15 operation of the download data and the recording 

operation of it to the disc at step S804 and then 
cancels the reserve mode step S805. 

The controller receives the download 
completion acceptance at step S910 and acknowledges 

20 that the MD recorder/player 1 has properly completed 

the downloading operation. Then, the controller 
completes the sequence of processes for downloading 
data. Thus, in this case, a transmitting/receiving 
process for a reserve cancel request and a reserve 

25 cancel acceptance at steps S715 to S718 shown in Fig. 

58 is not performed 

As is clear from the above-described 
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processes, in the process shown in Fig,. 59, the 
transmitting/receiving process for the download start 
request and start acceptance includes the 
transmitting/receiving process for the reserve request 
5 and reserve acceptance shown in Fig. 58. The target 

sets the reserve mode corresponding to the reception of 
the download start request. 

Likewise, the transmitting/receiving process 
for the download completion request and completion 

10 acceptance shown in Fig. 59 includes the 

transmitting/receiving process for the reserve cancel 
request and reserve cancel acceptance shown in Fig. 58. 
The target cancels the reserve mode corresponding to 
the reception of the reserve cancel request. 

15 Consequently, in Fig. 59, the 

transmitting/receiving process for the reserve 
request/reserve acceptance and the 
transmitting/receiving process for the download 
completion request and completion acceptance are 

20 omitted. Thus, the exclusive controlling process can 

be further simplified. 

The cancellation of the reserve mode due to 
an occurrence of a bus reset can be applied to the 
exclusive controlling process in the downloading 

25 operation. For example, even if the reserve mode is 

not canceled due to a particular trouble after data has 
been downloaded, if a bus reset takes place, the 
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reserve mode can be automatically canceled. Thus, the 
convenience of the system is improved. 

According to the above-described embodiment, 
the exclusive controlling process of which for example 
5 a personal computer or an IRD performs a remote control 

for an MD recorder /player or transmits download data 
was described. However, since one of the objects of 
the present invention is to prevent a mismatch from 
taking place a controller and a target, as an apparatus 

10 that composes the system according to the present 

invention, various apparatuses can be considered other 
than the above-described personal computer, IRD, and MD 
recorder /player . 

In addition, the present invention can be 

15 applied to a digital interface other than the IEEE 1394 

standard. 

As described above, according to the present 
invention, when a remote control of an apparatus 
(target) such as a disc recording and reproducing 

20 apparatus is performed by another apparatus 

(controller) through a bus of for example a digital 
interface, the controller transmits a reserve request 
command for requesting the target for the reservation 
of the remote control to the target. Corresponding to 

25 the reserve request command, the target sets a reserve 

mode. In the reserve mode, a remote control by another 
controller is prohibited and a local key operation that 



may cause a mismatch to take place between the target 
and the controller is disabled. In addition, the 
reserve mode is canceled on the target side 
corresponding to a reserve cancel request command 
5 transmitted from the controller side. 

With such a structure, even if for example a 
remote control by another controller, a local key 
operation, or the like is performed inadvertently, no 
mismatch of process states takes place between the 

10 controller and the target in the state that the 

controller performs a remote control (for example, an 
editing operation) for the target. Thus, the 
convenience of the data interface system is improved. 
In addition, according to the present 

15 invention, to prevent a mismatch of process states 

between a controller and a target, other than a remote 
control by a controller that has transmitted a reserve 
request command as described above is rejected. It is 
not necessary to perform a communicating process 

20 between the controller and the target for matching the 

process states thereof, but a simple process. 

Consequently, both the controller and the 
target can be simply structured. 

In addition, according to the present 

25 invention, when a reserve mode is set, local keys of 

the disc recording and reproducing apparatus (target) 
are enabled for record/reproduction stop operations, 
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record medium ejecting operation, and reproduction 
operations. Consequently, since the user can operate 
for example local keys that do not cause a mismatch to 
take place between the controller and the target, the 
5 operability of the system is improved. 

In addition, when an operation panel 
(operation information transmitting means) with which 
the controller operates the recording and reproducing 
apparatus defined as a target is activated, a reserve 

10 request command is transmitted from the controller. In 

contrast, when the operation panel is deactivated, a 
reserve cancel request command is transmitted from the 
controller. Thus, when the operation panel is 
activated or deactivated on the controller side, the 

15 reserve mode can be set or canceled for the target. 

In addition, when a bus reset takes place in 
the information processing system, the reserve mode is 
canceled for the target. Thus, even in a situation of 
which although a particular controller does not need to 

20 reserve a target, the reserve mode of the target is not 

canceled, when a bus reset takes place, the target can 
automatically cancel the reserve mode. 

Furthermore, when a remote control of a 
recording and reproducing apparatus defined as a target 

25 is reserved by a particular controller or when a 

process (such as an editing process using a local key) 
that may cause a mismatch to take place between the 
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target and the controller, even if a reserve request 
command or a command corresponding to a reserve request 
is transmitted, a rejection response against such a 
command is sent back. Consequently, while the reserve 
5 mode that is kept, the controller that has transmitted 

the reserve request command is notified of a reserve 
re j ection . 

Then, when the rejection response is sent 
back, the controller informs the user of it with a 

10 display, a voice, or the like. Consequently, the user 

can know that the target has been reserved by another 
controller. Thus, the user can take countermeasures 
for canceling the reserve state of the target or 
causing another controller to perform a remote control. 

15 Thus, the operability is further improved. 

In this manner, according to the present 
invention, while an exclusive controlling process is 
performed with a simple structure, the convenience and 
operability of the system are improved.. 

20 In addition, according to the present 

invention, a reserve mode for a target is set 
corresponding to the above-described reserve request 
command. In other words, an exclusive control against 
a remote control by another controller and a local key 

25 operation is applied to a downloading operation. 

In other words, when download data is 
supplied from an apparatus as a controller to a target 



as a data recording apparatus, the data recording 
apparatus sets a reserve mode corresponding to a 
request received from the controller. 

Consequently, a trouble of which a 
5 downloading operation is interrupted inadvertently by a 

remote control of another controller or a local key 
operation can be prevented. In addition, effects 
corresponding to the above-described structures are 
similarly accomplished. 

10 In addition, in the case that an exclusive 

control is performed in a downloading operation, when 
the target sets a reserve mode corresponding to a 
download start request received from the controller, a 
transmitting/receiving process for a reserve request 

15 command can be omitted. Likewise, when the target 

cancels the reserve mode corresponding to a download 
completion request received from the controller, a 
transmitting/receiving process for a reserve cancel 
request command can be omitted. In other words, 

20 according to the present invention, the exclusive 

controlling process can be accomplished as a further 
simple process. 

In addition, by using an IEEE] 1394 bus as a 
data bus, a communication can be performed at a 

25 comparatively high rate. In addition, it is possible 

to easily structure a system including an AV apparatus 
such as a disc recording and reproducing apparatus. 
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CLAIMS 

1. An information processing system, having a 

plurality of information processing apparatuses 
connected through a data bus corresponding to a 
5 predetermined communication format, for performing a 

remote control with data and various commands 
transmitted and received between the information 
processing apparatuses, comprising: 

a first information processing apparatus; and 
10 a second information processing apparatus 

having: data recording and reproducing means for 
reproducing data from a predetermined record medium, 
recording data thereto, or editing data recorded 
thereon, 

15 wherein said first information processing 

apparatus has: 

operation information transmitting means for 
transmitting an operation control command to said 
second information processing apparatus, the operation 

20 control command causing a remote control of a 

predetermined operation of the data recording and 
reproducing means of said second information processing 
apparatus to be performed, and 

reserve request command transmitting means 

25 for generating a reserve request command for requesting 

said first information processing apparatus for a 
reservation of a remote control against said second 
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information processing apparatus and transmitting the 
reserve request command to said second information 
processing apparatus, and 

wherein said second information processing 
5 apparatus has: 

receiving means for receiving data 
transmitted from the outside through the data bus, 

response processing means for executing a 
predetermined process corresponding to one of various 
10 commands received by the receiving means so as to 

enable another information processing apparatus to 
perform a remote control of said second information 
processing apparatus, 

local operation controlling means for locally 
15 performing an operation control for a predetermined 

operation against the data recording and reproducing 
means , 

first reserve mode setting means for setting, 
as a reserve mode to be set corresponding to the 

20 reserve request command received by the receiving 

means, the response processing means so as to permit a 
remote control by said first information processing 
apparatus and prohibit a remote control by other 
information processing apparatuses, and 

25 second reserve mode setting means for 

setting, as a reserve mode to be set corresponding to 
the reserve request command received by said receiving 
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means, the local operation controlling means so as to 
enable a predetermined operation of those performed by 
the local operation controlling means and disable other 
than the enabled operations. 
5 2. The information processing system as set 

forth in claim 1, 

wherein the data bus corresponding to the 
predetermined communication format is an IEEE 1394 bus. 

3. The information processing system as set 
10 forth in claim 1, 

wherein the second reserve mode setting means 
of said second information processing apparatus sets 
the reserve mode to the local operation controlling 
means so as to enable at least one of a record or 
15 reproduction stop operation, an eject operation for the 

record medium, and reproduction operations. 

4. The information processing system as set 
forth in claim 1, 

wherein the reserve request command 
20 transmitting means of said first information processing 

apparatus transmits the reserve request command when 
the operation information transmitting means is 
activated and operated. 

5. The information processing system as set 
25 forth in claim 1, 

wherein said first information processing 
apparatus also has: 
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reserve cancellation request command 
transmitting means for generating a reserve 
cancellation request command for requesting said second 
information processing apparatus for a cancellation of 
the reservation of the remote control and transmitting 
the reserve cancellation request command thereto, 

wherein the first reserve mode setting means 
of said second information processing apparatus causes 
the response processing means to permit all the other 
information processing apparatuses connected to the 
data bus to perform a remote control of said second 
information processing apparatus corresponding to the 
reserve cancellation request command received by the 
receiving means so as to cancel the reserve mode, and 

wherein the second reserve mode setting means 
of said second information processing apparatus enables 
all the operations of the local operation controlling 
means corresponding to the reserve cancellation request 
command received by the receiving means so as to cancel 
the reserve mode. 

6. The information processing system as set 
forth in claim 5, 

wherein the reserve cancellation request 
command transmitting means transmits the reserve 
cancellation request command when the operation 
information transmitting means is deactivated. 

7. The information processing system as set 



forth in claim 1, 

wherein said second information processing 
apparatus has: 

bus reset detecting means for detecting an 
5 occurrence of a bus reset on the data bus, and 

wherein when the bus reset detecting means 
has detected an occurrence of a bus reset, the first 
reserve mode setting means causes the response 
processing means to permit all the other information 

10 processing apparatuses connected to the data bus to 

perform a remote control of said second information 
processing apparatus so as to cancel the reserve mode 
and the second reserve mode setting means enables all 
the operations of the local operation controlling means 

15 so as to cancel the reserve mode. 

8. The information processing system as set 

forth in claim 1, 

wherein said second information processing 
apparatus also has: 

20 rejection response transmitting means for 

transmitting a rejection response to said first 
information processing apparatus, the rejection 
response representing the rejection of the reservation 
of the remote control, when the operation state of said 

25 second information processing apparatus prohibits the 

reservation of the remote control by said first 
information processing apparatus as a response to the 
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reserve request command received by the receiving 
means . 

9. The information processing system as set 

forth in claim 8, 
5 wherein the reservation of the remote control 

by said first information processing apparatus is 
prohibited when the remote control of said second 
information processing apparatus is reserved by other 
than said first information processing apparatus. 

10 10. The information processing system as set 

forth in claim 8, 

wherein the reservation of the remote control 
by said first information processing apparatus is 
prohibited when an operation control for the editing 

15 process is being performed by the local operation 

controlling means of said second information processing 
apparatus . 

11. The information processing system as set 

forth in claim 1, 
20 wherein said first information processing 

apparatus also has: 

receiving means for receiving a rejection 

response transmitted from said second processing 

apparatus, the rejection response representing a 
25 rejection of the reserve request for the remote control 

by said first information processing apparatus, and 
presentation means for presenting that the 
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remote control of said second information processing 
apparatus is prohibited, when the rejection response is 
received by the receiving means. 

12. An information processing system, having a 

5 plurality of information processing apparatuses 

connected through a data bus corresponding to a 
predetermined communication format, for performing a 
remote control with data and various commands 
transmitted and received between the information 
10 processing apparatuses, comprising: 

a first information processing apparatus; and 
a second information processing apparatus, 
wherein said first information processing 
apparatus has: 
15 download data transmitting means for 

transmitting download data that is downloaded to said 
second information processing apparatus, 

download start/completion request command 
transmitting means for generating and transmitting a 
20 download start reguest command when the transmission of 

the download data starts and for generating and 
transmitting a download completion request command when 
the transmission of the download data is completed, and 
reserve request command transmitting means 
25 for generating a reserve request command for requesting 

said first information processing apparatus for a 
reservation of a remote control against said second 
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information processing apparatus and transmitting the 
reserve request command to said second information 
processing apparatus before the download start request 
command is transmitted, and 

wherein said second information processing 
apparatus has: 

receiving means for receiving data 
transmitted through the data bus, 

data recording means for recording the 
download data that is received by the receiving means 
to a predetermined record medium, 

response processing means for executing a 
predetermined process corresponding to one of various 
commands received by the receiving means so as to 
enable another information processing apparatus to 
perform a remote control of said second information 
processing apparatus, 

local operation controlling means for locally 
performing an operation control for a predetermined 
operation against the data recording and reproducing 
means, 

first reserve mode setting means for setting, 
as a reserve mode to be set corresponding to the 
reserve request command received by the receiving 
means, the response processing means so as to permit a 
remote control by said first information processing 
apparatus and prohibit a remote control by other 
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information processing apparatuses, and 

second reserve mode setting means for 
setting, as a reserve mode to be set corresponding to 
the reserve request command received by said receiving 
5 means, the local operation controlling means so as to 

enable a predetermined operation of those performed by 
the local operation controlling means and disable other 
than the enabled operations. 

13. The information processing system as set 
10 forth in claim 12, 

wherein the data bus corresponding to the 
predetermined communication format is an IEEE 1394 bus. 

14. The information processing system as set 
forth in claim 12, 

15 wherein said first information processing 

apparatus also has: 

reserve cancellation request command 
transmitting means for generating a reserve 
cancellation request command for requesting said second 

20 information processing apparatus for a cancellation of 

the reservation of the remote control and transmitting 
the reserve cancellation request command thereto after 
the download completion request command is transmitted, 
wherein the first reserve mode setting means 

25 of said second information processing apparatus causes 

the response processing means to permit all the other 
information processing apparatuses connected to the 
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data bus to perform a remote control of said second 
information processing apparatus corresponding to the 
reserve cancellation request command received by the 
receiving means so as to cancel the reserve mode, and 

wherein the second reserve mode setting means 
of said second information processing apparatus enables 
all the operations of the local operation controlling 
means corresponding to the reserve cancellation request 
command received by the receiving means so as to cancel 
the reserve mode. 

15. The information processing system as set 
forth in claim 12, 

wherein the reserve request command 
transmitting means of said first information processing 
apparatus does not transmit the reserve request 
command, 

wherein the first reserve mode setting means 
and the second reserve mode setting means of said 
second information processing apparatus set the reserve 
mode corresponding to the download start request 
command received from said second inf ojrmation 
processing apparatus through the receiving means. 

16. The information processing system as set 
forth in claim 12, 

wherein the first reserve mode setting means 
of said second information processing apparatus causes 
the response processing means to permit all the other 



information processing apparatuses connected to the 
data bus to perform a remote control of said second 
information processing apparatus corresponding to the 
download completion request command received from said 
5 first information processing apparatus by the receiving 

means so as to cancel the reserve mode, and 

wherein the second reserve mode setting means 
of said second information processing apparatus enables 
all the operations of the local operation controlling 
10 means corresponding to the download completion request 

command received from said first information processing 
apparatus by the receiving means so as to cancel the 
reserve mode. 

17. The information processing system as set 

15 forth in claim 12, 

wherein said second information processing 
apparatus also has: 

bus reset detecting means for detecting an 
occurrence of a bus reset on the data bus, and 

20 wherein when the bus reset detecting means 

has detected an occurrence of a bus reset, the first 
reserve mode setting means causes the response 
processing means to permit all the other information 
processing apparatuses connected to the data bus to 

25 perform a remote control of said second information 

processing apparatus so as to cancel the reserve mode 
and the second reserve mode setting means enables all 



the operations of the local operation controlling means 
so as to cancel the reserve mode. 

18. The information processing system as set 
forth in claim 12, 

5 wherein said second information processing 

apparatus also has: 

rejection response transmitting means for 
transmitting a rejection response to said first 
information processing apparatus, the rejection 

10 response representing the rejection of the reservation 

of the remote control, when the operation state of said 
second information processing apparatus prohibits the 
reservation of the remote control by said first 
information processing apparatus as a response to the 

15 reserve request command or the download start request 

command received by the receiving means. 

19. The information processing system as set 
forth in claim 18, 

wherein the reservation of the remote control 
20 by said first information processing apparatus is 

prohibited when the remote control of said second 
information processing apparatus is reserved by other 
than said first information processing apparatus. 

20. The information processing system as set 
25 forth in claim 18, 

wherein the reservation of the remote control 
by said first information processing apparatus is 
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prohibited when an operation control for the editing 
process is being performed by the local operation 
controlling means of said second information processing 
apparatus . 

21. The information processing system as set 
forth in claim 12, 

wherein said first information processing 
apparatus also has: 

receiving means for receiving a rejection 
response transmitted from said second processing 
apparatus, the rejection response representing a 
rejection of the reserve request for the remote control 
by said first information processing apparatus, and 

presentation means for presenting that the 
remote control of said second information processing 
apparatus is prohibited, when the rejection response is 
received by the receiving means. 

22. An information processing apparatus of an 
information processing system, having a plurality of 
information processing apparatuses connected through a 
data bus corresponding to a predetermined communication 
format, for performing a remote control with data and 
various commands transmitted and received between the 
information processing apparatuses, comprising: 

operation information transmitting means for 
transmitting an operation control command to a data 
recording and reproducing apparatus as another 



information processing apparatus that allows a 
predetermined process for reproducing data from a 
predetermined record medium, recording data thereto, or 
editing data recorded thereon, the operation control 
command causing a remote control of a predetermined 
operation of the data recording and reproducing 
apparatus to be performed, and 

reserve request command transmitting means 
for generating a reserve request command for requesting 
the local information processing apparatus for a 
reservation of a remote control against the data 
recording and reproducing apparatus and transmitting 
the reserve request command to the data recording and 
reproducing apparatus. 

23. The information processing apparatus as set 
forth in claim 22, 

wherein the data bus corresponding to the 
predetermined communication format is an IEEE 1394 bus. 

24. The information processing apparatus as set 
forth in claim 22, 

wherein said reserve request command 
transmitting means transmits the reserve request 
command when said operation information transmitting 
means is activated and operated. 

25. The information processing apparatus as set 
forth in claim 22, further comprising: 

reserve cancellation request command 



transmitting means for generating a reserve 
cancellation request command for requesting the data 
recording and reproducing apparatus for a cancellation 
of the reservation of the remote control against the 
data recording and reproducing apparatus and 
transmitting the reserve cancellation request command 
thereto . 

26. The information processing apparatus as set 
forth in claim 25, 

wherein said reserve cancellation request 
command transmitting means transmits the reserve 
cancellation request command when said operation 
information transmitting means is deactivated. 

27. The information processing apparatus as set 
forth in claim 22, further comprising: 

receiving means for receiving a rejection 
response transmitted from the data recording and 
reproducing apparatus, the rejection response 
representing a rejection of the reserve request for the 
remote control by the information processing apparatus, 
and 

presentation means for presenting that the 
remote control of the data recording and reproducing 
apparatus is prohibited, when the rejection response is 
received by said receiving means. 

28. An information processing apparatus of an 
information processing system, having a plurality of 
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information processing apparatuses connected through a 
data bus corresponding to a predetermined communication 
format, for performing a remote control with data and 
various commands transmitted and received between the 
5 information processing apparatuses, comprising: 

data recording and reproducing means for 
performing a predetermined process for reproducing data 
from a predetermined record medium, recording data 
thereto, or editing data recorded thereon; 
10 local operation controlling means for locally 

performing an operation control for a predetermined 
operation against said data recording and reproducing 
means; 

receiving means for receiving data 
15 transmitted from the outside through the data bus; 

response processing means for executing a 
predetermined process corresponding to one of various 
commands received by said receiving means so as to 
enable an external information processing apparatus to 
20 perform a remote control of the local information 

processing apparatus; 

local operation controlling means for locally 
performing an operation control for a predetermined 
operation against said data recording and reproducing 
2 5 means; 

first reserve mode setting means for setting, 
as a reserve mode to be set corresponding to a reserve 



request command received by said receiving means, the 
reserve request command causing a remote control 
against the local information processing apparatus to 
be reserved, said response processing means so as to 
permit a remote control by an external information 
processing apparatus that has transmitted the reserve 
request command and prohibit a remote control by other 
external information processing apparatuses; and 

second reserve mode setting means for 
setting, as a reserve mode to be set corresponding to 
the reserve request command received by said receiving 
means, said local operation controlling means so as to 
enable a predetermined operation of those performed by 
said local operation controlling means and disable 
other than the enabled operations. 

29. The information processing apparatus as set 
forth in claim 28, 

wherein the data bus corresponding to the 
predetermined communication format is an IEEE 1394 bus. 

30. The information processing apparatus as set 
forth in claim 28, 

wherein said second reserve mode setting 
means sets the reserve mode to said local operation 
controlling means so as to enable at least one of a 
record or reproduction stop operation, an eject 
operation for the record medium, and reproduction 
operations . 



31. The information processing apparatus as set 
forth in claim 28, 

wherein when a reserve cancellation request 
command transmitted from an external information 
processing apparatus is received from said receiving 
means, the reserve cancellation request command causing 
the reservation of a remote control of the external 
information processing apparatus against the local 
information processing apparatus to be canceled, said 
first reserve mode setting means causes said response 
processing means to permit all the other information 
processing apparatuses connected to the data bus to 
perform a remote control of the local information 
processing apparatus corresponding to the reserve 
cancellation request command received by said receiving 
means so as to cancel the reserve mode, and said second 
reserve mode setting means enables all the operations 
of said local operation controlling means corresponding 
to the reserve cancellation request command received by 
said receiving means so as to cancel the reserve mode. 

32. The information processing apparatus as set 
forth in claim 28, further comprising: 

bus reset detecting means for detecting an 
occurrence of a bus reset on the data bus, 

wherein when said bus reset detecting means 
has detected an occurrence of a bus reset, said first 
reserve mode setting means causes said response 



processing means to permit all the other information 
processing apparatuses connected to the data bus to 
perform a remote control of the local information 
processing apparatus so as to cancel the reserve mode 
5 and said second reserve mode setting means enables all 

the operations of said local operation controlling 
means so as to cancel the reserve mode. 

33. The information processing apparatus as set 
forth in claim 28, further comprising: 

10 rejection response transmitting means for 

transmitting a rejection response to an external 
information processing apparatus that has transmitted 
the reserve request command, the rejection response 
representing the rejection of the reservation of the 

15 remote control, when the operation state of the local 

information processing apparatus prohibits the 
reservation of the remote control by the external 
information processing apparatus that has transmitted 
the reserve request command as a response to the 

20 reserve request command received by said receiving 

means . 

34. The information processing apparatus as set 
forth in claim 33, 

wherein the reservation of the remote control 
25 by the external information processing apparatus that 

has transmitted the reserve request command is 
prohibited when the remote control of the local 
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information processing apparatus is reserved by other 
than the external information processing apparatus that 
has transmitted the reserve request command. 

35. The information processing apparatus as set 
5 forth in claim 33, 

wherein the reservation of the remote control 
by the external information processing apparatus that 
has transmitted the reserve request command is 
prohibited when an operation control for the editing 
10 process is being performed by said local operation 

controlling means. 

36. An information processing apparatus of an 
information processing system, having a plurality of 
information processing apparatuses connected through a 

15 data bus corresponding to a predetermined communication 

format, for performing a remote control with data and 
various commands transmitted and received between the 
information processing apparatuses, comprising: 
download data transmitting means for 

20 transmitting download data that is downloaded and 

recorded to another information processing apparatus as 
a data recording apparatus ; 

download start/completion request command 
transmitting means for generating and transmitting a 

25 download start request command when the transmission of 

the download data starts and for generating and 
transmitting a download completion request command when 
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the transmission of the download data is completed; and 

reserve request command transmitting means 
for generating a reserve request command for requesting 
said the local information processing apparatus for a 
5 reservation of a remote control against the data 

recording apparatus and transmitting the reserve 
request command to the data recording apparatus before 
the download start request command is transmitted. 
37 . The information processing apparatus as set 

10 forth in claim 36, 

wherein the data bus corresponding to the 
predetermined communication format is an IEEE 1394 bus. 

38 . The information processing apparatus as set 
forth in claim 36, further comprising: 

15 reserve cancellation request command 

transmitting means for generating a reserve 
cancellation request command for requesting the data 
recording apparatus for a cancellation of the 
reservation of the remote control and transmitting the 

20 reserve cancellation request command thereto after the 

download completion request command is transmitted. 

39. The information processing apparatus as set 
forth in claim 36, 

wherein the data recording apparatus permits 
25 the information processing apparatus to reserve the 

remote control corresponding to a download start 
request command received from the information 
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processing apparatus, and 

wherein the information processing apparatus 
causes said reserve request command transmitting means- 
not to transmit the reserve request command. 
5 40. The information processing apparatus as set 

forth in claim 36, further comprising: 

receiving means for receiving a rejection 
response transmitted from the data recording apparatus, 
the rejection response representing a rejection of the 

10 reserve request for the remote control by the 

information processing apparatus, and 

presentation means for presenting that the 
remote control of the data recording apparatus is 
prohibited, when the rejection response is received by 

15 said receiving means. 

41. An information processing apparatus of an 

information processing system, having a plurality of 
information processing apparatuses connected through a 
data bus corresponding to a predetermined communication 

20 format, for performing a remote control with data and 

various commands transmitted and received between the 
information processing apparatuses, comprising: 

receiving means for receiving data 
transmitted through the data bus; 

25 response processing means for executing a 

predetermined process corresponding to one of various 
commands received by said receiving means so as to 
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enable an external information processing apparatus to 
perform a remote control of the local information 
processing apparatus; 

data recording means for receiving download 
data transmitted from a transmitting apparatus as an 
external information processing apparatus by said 
receiving means and recording the download data to a 
predetermined record medium; 

local operation controlling means for locally 
performing an operation control for a predetermined 
operation against said data reproducing means; 

first reserve mode setting means for setting, 
as a reserve mode to be set corresponding to a reserve 
request command transmitted by the transmitting 
apparatus and received by said receiving means, the 
reserve request command causing a remote control 
against the local information processing apparatus to 
be reserved, said response processing means so as to 
permit a remote control by the transmitting apparatus 
and prohibit a remote control by other external 
information processing apparatuses; and 

second reserve mode setting means for 
setting, as a reserve mode to be set corresponding to 
the reserve request command transmitted by the 
transmitting apparatus and received by said receiving 
means, the reserve request command causing a remote 
control against the local information processing 



apparatus to be reserved, said local operation 
controlling means so as to enable a predetermined 
operation of those performed by said local operation 
controlling means and disable other than the enabled 
5 operations. 

42. The information processing apparatus as set 

forth in claim 41, 

wherein the data bus corresponding to the 
predetermined communication format is an IEEE 1394 bus. 

10 43. The information processing apparatus as set 

forth in claim 41, 

wherein after the download data has been 
transmitted, the transmitting apparatus transmits a 
reserve cancellation reguest command for requesting the 

15 information processing apparatus for a cancellation of 

a remote control, 

wherein said first reserve mode setting means 
causes said receiving means to permit all the other 
external information processing apparatuses connected 

20 to the data bus to perform a remote control of the 

local information processing apparatus corresponding to 
the reserve cancellation request command received by 
said receiving means so as to cancel the reserve mode, 
and 

25 wherein said second reserve mode setting 

means enables all the operations of said local 
operation controlling means corresponding to the 



reserve cancellation request command received by said 
receiving means so as to cancel the reserve mode. 

44. The information processing apparatus as set 
forth in claim 41, 

wherein the transmitting apparatus does not 
transmit the reserve request command, and 

wherein said first reserve mode setting means 
and said second reserve mode setting means set the 
reserve mode corresponding to a download start request 
command transmitted from the transmitting apparatus and 
received by said receiving means, the download start 
request command representing that the transmission of 
the download data has started. 

45. The information processing apparatus as set 
forth in claim 41, 

wherein said first reserve mode setting means 
causes said receiving means to permit all the other 
information processing apparatuses connected to the 
data bus to perform a remote control of the local 
information processing apparatus corresponding to a 
download completion request command received by said 
receiving means, the download completion request 
representing that the transmission of the download data 
transmitted from the transmitting apparatus has been 
completed so as to cancel the reserve mode, and 

wherein said second reserve mode setting 
means enables all the operations of said local 
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operation controlling means corresponding to the 
download completion request command received by said 
receiving means, the download completion request 
command representing that the transmission of the 
5 download data transmitted from the transmitting 

apparatus has been completed, so as to cancel the 
reserve mode. 

46. The information processing apparatus as set 
forth in claim 41, further comprising: 

10 bus reset detecting means for detecting an 

occurrence of a bus reset on the data bus, 

wherein when said bus reset detecting means 
has detected an occurrence of a bus reset, said first 
reserve mode setting means causes said receiving means 

15 to permit all the other information processing 

apparatuses connected to the data bus to perform a 
remote control of the local information processing 
apparatus so as to cancel the reserve mode and said 
second reserve mode setting means enables all the 

20 operations of said local operation controlling means so 

as to cancel the reserve mode. 

47. The information processing apparatus as set 
forth in claim 41, further comprising: 

rejection response transmitting means for 
25 transmitting a rejection response to the transmitting 

apparatus, the rejection response representing the 
rejection of the reservation of the remote control by 
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the transmitting apparatus, when the operation state of 
the local information processing apparatus prohibits 
the reservation of the remote control by the 
transmitting apparatus as a response to the reserve 
5 request command or an equivalent command thereof 

received by said receiving means. 

48. The information processing apparatus as set 
forth in claim 47, 

wherein the reservation of the remote control 
10 by the transmitting apparatus is prohibited when the 

remote control of the local information processing 
apparatus is reserved by other than the transmitting 
apparatus . 

49. The information processing apparatus as set 
15 forth in claim 47, 

wherein the reservation of the remote control 
by the transmitting apparatus is prohibited when an 
operation control for the editing process is being 
performed by said local operation controlling means. 

20 50. An information processing method for an 

information processing system, having a plurality of 
information processing apparatuses connected through a 
data bus corresponding to a predetermined communication 
format, for performing a remote control with data and 

25 various commands transmitted and received between the 

information processing apparatuses, the information 
processing system having at least: 
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a first information processing apparatus; and 
a second information processing apparatus 

having: 

data recording and reproducing means for 
5 reproducing data from a predetermined record medium, 

recording data thereto, or editing data recorded 
thereon, 

for the first information processing 
apparatus, the information processing method comprising 

10 the steps of: 

transmitting an operation control command to 
the second information processing apparatus, the 
operation control command causing a remote control of a 
predetermined operation of the data recording and 

15 reproducing means of the second information processing 

apparatus to be performed (as operation information 
transmitting step) , and 

generating a reserve reguest command for 
requesting the first information processing apparatus 

20 for a reservation of a remote control against the 

second information processing apparatus and 
transmitting the reserve request command to the second 
information processing apparatus (as reserve request 
command transmitting step) , and 

25 for the second information processing 

apparatus, the information processing method 
compressing the steps of: 



receiving data transmitted from the outside 
through the data bus (as receiving step) , 

executing a predetermined process 
corresponding to one of various commands received at 
5 the receiving step so as to enable another information 

processing apparatus to perform a remote control of the 
second information processing apparatus (as response 
processing step) , 

locally performing an operation control for a 
10 predetermined operation against the data recording and 

reproducing means (as local operation controlling 
step) , 

setting, as a reserve mode to be set 
corresponding to the reserve request command received 

15 at the receiving step, at the response processing step 

so as to permit a remote control by the first 
information processing apparatus and prohibit a remote 
control by other information processing apparatuses (as 
first reserve mode setting step) , and 

20 setting, as a reserve mode to be set 

corresponding to the reserve request command received 
at the receiving step, at the local operation 
controlling step so as to enable a predetermined 
operation of those performed at the local operation 

25 controlling step and disable other than the enabled 

operations (as second reserve mode setting step) . 
51. The information processing method as set 
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forth in claim 50, 

wherein the data bus corresponding to the 
predetermined communication format is an IEEE 1394 bus. 

52. The information processing method as set 
5 forth in claim 50, 

wherein the second reserve mode setting step 
of the second information processing apparatus is 
performed by setting the reserve mode at the local 
operation controlling step so as to enable at least one 
10 of a record or reproduction stop operation, an eject 

operation for the record medium, and reproduction 
operations . 

53. The information processing method as set 
forth in claim 50, 

15 wherein the reserve request command 

transmitting step of the first information processing 
apparatus is performed by transmitting the reserve 
request command when the operation information 
transmitting step is performed. 

20 54. The information processing method as set 

forth in claim 50, 

wherein for the first information processing 
apparatus, the information processing method further 
comprises the step of: 

25 generating a reserve cancellation request 

command for requesting the second information 
processing apparatus for a cancellation of the 



reservation of the remote control and transmitting the 
reserve cancellation request command thereto (as 
reserve cancellation request command transmitting 
step) , 

5 wherein the first reserve mode setting step 

of the second information processing apparatus is 
performed by causing the response processing step to 
permit all the other information processing apparatuses 
connected to the data bus to perform a remote control 

10 of the second information processing apparatus 

corresponding to the reserve cancellation request 
command received at the receiving step so as to cancel 
the reserve mode, and 

wherein the second reserve mode setting step 

15 of the second information processing apparatus is 

performed by enabling all the operations at the local 
operation controlling step corresponding to the reserve 
cancellation request command received at the receiving 
step so as to cancel the reserve mode. 

20 55. The information processing method as set 

forth in claim 54, 

wherein the reserve cancellation request 
command transmitting step is performed by transmitting 
the reserve cancellation request command when the 

25 operation information transmitting step is deactivated. 

56. The information processing method as set 

forth in claim 50, 



wherein for the second information processing 
apparatus, the information processing method further 
comprises the step of: 

detecting an occurrence of a bus reset on the 
5 data bus (as bus reset detecting step), and 

wherein when at the bus reset detecting step 
an occurrence of a bus reset has been detected, the 
first reserve mode setting step is performed by causing 
the response processing step to permit all the other 
10 information processing apparatuses connected to the 

data bus to perform a remote control of the second 
information processing apparatus so as to cancel the 
reserve mode and the second reserve mode setting step 
is performed by enabling all the operations at the 
15 local operation controlling step so as to cancel the 

reserve mode. 

57. The information processing method as set 

forth in claim 50, 

wherein for the second information processing 
20 apparatus, the information processing method further 

comprises the step of: 

transmitting a rejection response to the 

first information processing apparatus, the rejection 

response representing the rejection of the reservation 
25 of the remote control, when the operation state of the 

second information processing apparatus prohibits the 

reservation of the remote control by the first 
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information processing apparatus as a response to the 
reserve request command received at the receiving step 
(as rejection response transmitting step) . 

58. The information processing method as set 
5 forth in claim 57, 

wherein the reservation of the remote control 
by the first information processing apparatus is 
prohibited when the remote control of the second 
information processing apparatus is reserved by other 
10 than the first information processing apparatus. 

59. The information processing method as set 
forth in claim 57, 

wherein the reservation of the remote control 
by the first information processing apparatus is 
15 prohibited when an operation control for the editing 

process is being performed at the local operation 
controlling step for the second information processing 
apparatus . 

60. The information processing method as set 
20 forth in claim 50, 

wherein for the first information processing 
apparatus, the information processing method further 
comprises the step of: 

receiving a rejection response transmitted 
25 from the second processing apparatus, the rejection 

response representing a rejection of the reserve 
request for the remote control by the first information 
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processing apparatus (as receiving step) , and 

presenting that the remote control of the 
second information processing apparatus is prohibited, 
when the rejection response is received at the 
5 receiving step (as presentation step) . 

61. An information processing method for an 

information processing system, having a plurality of 
information processing apparatuses connected through a 
data bus corresponding to a predetermined communication 
10 format, for performing a remote control with data and 

various commands transmitted and received between the 
information processing apparatuses, having at least: 

a first information processing apparatus; and 
a second information processing apparatus, 
15 wherein for the first information processing 

apparatus, the information processing method comprises 
the steps of: 

transmitting download data that is downloaded 
to the second information processing apparatus (as 
20 download data transmitting step) , 

generating and transmitting a download start 
request command when the transmission of the download 
data starts and for generating and transmitting a 
download completion request command when the 
25 transmission of the download data is completed (as 

download start /completion request command transmitting 
step) , and 



generating a reserve request command for 
requesting the first information processing apparatus 
for a reservation of a remote control against the 
second information processing apparatus and 
5 transmitting the reserve request command to the second 

information processing apparatus before the download 
start request command is transmitted (as reserve 
request command transmitting step) , and 

wherein for the second information processing 
10 apparatus, the information processing method comprises 

the steps of: - 

receiving data transmitted through the data 
bus (as receiving step) , 

recording the download data that is received 
15 at the receiving step to a predetermined record medium 

(as data recording step) , 

executing a predetermined process 
corresponding to one of various commands received at 
the receiving step so as to enable another information 
20 processing apparatus to perform a remote control of the 

second information processing apparatus (as response 
processing step) , 

locally performing an operation control for a 
predetermined operation against the data recording and 
25 reproducing step (as local operation controlling step) , 

setting, as a reserve mode to be set 
corresponding to the reserve request command received 
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at the receiving step, the response processing step so 
as to permit a remote control by the first information 
processing apparatus and prohibit a remote control by 
other information processing apparatuses {as first 
5 reserve mode setting step) , and 

setting, as a reserve mode to be set 
corresponding to the reserve reguest command received 
at the receiving step, the local operation controlling 
step so as to enable a predetermined operation of those 
10 performed at the local operation controlling step and 

disable other than the enabled operations (as second 
reserve mode setting step) . 

62. The information processing method as set 
forth in claim 61, 

15 wherein the data bus corresponding to the 

predetermined communication format is an IEEE 1394 bus. 

63. The information processing method as set 
forth in claim 61, 

wherein for the first information processing 
20 apparatus, the information processing method further 

comprises the step of: 

generating a reserve cancellation request 
command for requesting the second information 
processing apparatus for a cancellation of the 
25 reservation of the remote control and transmitting the 

reserve cancellation request command thereto after the 
download completion request command is transmitted (as 



reserve cancellation request command transmitting 
step) , 

wherein the first reserve mode setting step 
for the second information processing apparatus is 
performed by causing the response processing step to 
permit all the other information processing apparatuses 
connected to the data bus to perform a remote control 
of the second information processing apparatus 
corresponding to the reserve cancellation request 
command received at the receiving step so as to cancel 
the reserve mode, and 

wherein the second reserve mode setting step 
of the second information processing apparatus is 
performed by enabling all the operations of the local 
operation controlling step corresponding to the reserve 
cancellation request command received at the receiving 
step so as to cancel the reserve mode. 
64. The information processing method as set 

forth in claim 61, 

wherein at the reserve request command 
transmitting step for the first information processing 
apparatus, the reserve request command is not 
transmitted, 

wherein the first reserve mode setting step 
and the second reserve mode setting step for the second 
information processing apparatus are performed by 
setting the reserve mode corresponding to the download 
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start request command received from the second 
information processing apparatus at the receiving step. 

65. The information processing method as set 
forth in claim 61, 

5 wherein the first reserve mode setting step 

for the second information processing apparatus is 
performed by causing the response processing step to 
permit all the other information processing apparatuses 
connected to the data bus to perform a remote control 

10 of the second information processing apparatus 

corresponding to the download completion request 
command received from the first information processing 
apparatus at the receiving step so as to cancel the 
reserve mode, and 

15 wherein the second reserve mode setting step 

for the second information processing apparatus is 
performed by enabling all the operations at the local 
operation controlling step corresponding to the 
download completion request command received from the 

20 first information processing apparatus at the receiving 

step so as to cancel the reserve mode. 

66. The information processing method as set 
forth in claim 61, 

wherein for the second information processing 
25 apparatus, the information processing method further 

comprises the step of: 

detecting an occurrence of a bus reset on the 
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data bus (as bus reset detecting step) , and 

wherein at the bus reset detecting step, when 
an occurrence of a bus reset has been detected, the 
first reserve mode setting step is performed by causing 
the response processing step to permit all the other 
information processing apparatuses connected to the 
data bus to perform a remote control of the second 
information processing apparatus so as to cancel the 
reserve mode and the second reserve mode setting step 
is performed by enabling all the operations at the 
local operation controlling step so as to cancel the 
reserve mode. 

67. The information processing method as set 

forth in claim 61, 

wherein for the second information processing 
apparatus, the information processing method further 
comprises the step of: 

transmitting a rejection response to the 
first information processing apparatus , the rejection 
response representing the rejection of the reservation 
of the remote control, when the operation state of the 
second information processing apparatus prohibits the 
reservation of the remote control by the first 
information processing apparatus as a response to the 
reserve request command or the download start request 
command received at the receiving step (as rejection 
response transmitting step) . 
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68. The information processing method as set 
forth in claim 67, 

wherein the reservation of the remote control 
by the first information processing apparatus is 
5 prohibited when the remote control of the second 

information processing apparatus is reserved by other 
than the first information processing apparatus. 

69. The information processing method as set 
forth in claim 67, 

10 wherein the reservation of the remote control 

by the first information processing apparatus is 
prohibited when an operation control for the editing 
process is being performed at the local operation 
controlling step for the second information processing 

15 apparatus. 

70. The information processing method as set 
forth in claim 61, 

wherein for the first information processing 
apparatus, the information processing method further 
20 comprises the step of: 

receiving a rejection response transmitted 
from the second processing apparatus, the rejection 
response representing a rejection of the reserve 
request for the remote control by the first information 
25 processing apparatus (as receiving step) , and 

presenting that the remote control of the 
second information processing apparatus is prohibited, 



when the rejection response is received at the 
receiving step (as presentation step) . 
71. An information processing method for an 

information processing apparatus of an information 
5 processing system, having a plurality of information 

processing apparatuses connected through a data bus 
corresponding to a predetermined communication format, 
for performing a remote control with data and various 
commands transmitted and received between the 

10 information processing apparatuses, the information 

processing method comprising the steps of: 

transmitting an operation control command to 
a data recording and reproducing apparatus as another 
information processing apparatus that allows a 

15 predetermined process for reproducing data from a 

predetermined record medium, recording data thereto, or 
editing data recorded thereon, the operation control 
command causing a remote control of a predetermined 
operation of the data recording and reproducing 

20 apparatus to be performed {as operation information 

transmitting step) , and 

generating a reserve request command for 
requesting the local information processing apparatus 
for a reservation of a remote control against the data 

25 recording and reproducing apparatus and transmitting 

the reserve request command to the data recording and 
reproducing apparatus (as reserve request command 
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transmitting step) . 

72. The information processing method as set 
forth in claim 71, 

wherein the data bus corresponding to the 
predetermined communication format is an IEEE 1394 bus. 

73. The information processing method as set 
forth in claim 71, 

wherein the reserve request command 
transmitting is performed by transmitting the reserve 
request command when the operation information 
transmitting step is performed. 

74. The information processing method as set 
forth in claim 71, further comprising the step of: 

generating a reserve cancellation request 
command for requesting the data recording and 
reproducing apparatus for a cancellation of the 
reservation of the remote control against the data 
recording and reproducing apparatus and transmitting 
the reserve cancellation request command thereto (as 
reserve cancellation request command transmitting 
step) . 

75. The information processing method as set 
forth in claim 74, 

wherein the reserve cancellation request 
command transmitting step is performed by transmitting 
the reserve cancellation request command when the 
operation information transmitting step is completed. 
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76. The information processing method as set 
forth in claim 71, further comprising the steps of: 

receiving a rejection response transmitted 
from the data recording and reproducing apparatus, the 
rejection response representing a rejection of the 
reserve request for the remote control by the 
information processing apparatus (as receiving step) , 
and 

presenting that the remote control of the 
data recording and reproducing apparatus is prohibited, 
when the rejection response is received at the 
receiving step (as presentation step) . 

77. An information processing method for an 
information processing apparatus of an information 
processing system, having a plurality of information 
processing apparatuses connected through a data bus 
corresponding to a predetermined communication format, 
for performing a remote control with data and various 
commands transmitted and received between the 
information processing apparatuses, the information 
processing method comprising the steps of: 

performing a predetermined process for 
reproducing data from a predetermined record medium, 
recording data thereto, or editing data recorded 
thereon (as data recording and reproducing step) ; 

locally performing an operation control for a 
predetermined operation against the data recording and 
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reproducing step (as local operation controlling step) ; 

receiving data transmitted -from the outside 
through the data bus (as receiving step) ; 

executing a predetermined process 
5 corresponding to one of various commands received at 

the receiving step so as to enable an external 
information processing apparatus to perform a remote 
control of the local information processing apparatus 
(as response processing step) ; 

10 locally performing an operation control for a 

predetermined operation against the data recording and 
reproducing step (as local operation controlling step) ; 

setting, as a reserve mode to be set 
corresponding to a reserve request command received at 

15 the receiving step, the reserve request command causing 

a remote control against the local information 
processing apparatus to be reserved, the response 
processing step so as to permit a remote control by an 
external information processing apparatus that has 

20 transmitted the reserve request command and prohibit a 

remote control by other external information processing 
apparatuses (as first reserve mode setting step) ; and 

setting, as a reserve mode to be set 
corresponding to the reserve request command received 

25 at the receiving step, the local operation controlling 

step so as to enable a predetermined operation of those 
performed at the local operation controlling step and 
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disable other than the enabled operations (as second 
reserve mode setting step) . 

78. The information processing method as set 
forth in claim 77, 

5 wherein the data bus corresponding to the 

predetermined communication format is an IEEE 1394 bus. 

79. The information processing method as set 
forth in claim 77, 

wherein the second reserve mode setting step 
10 is performed by setting the reserve mode to the local 

operation controlling step so as to enable at least one 
of a record or reproduction stop operation, an eject 
operation for the record medium, and reproduction 
operations . 

15 80. The information processing method as set 

forth in claim 77, 

wherein when a reserve cancellation request 
command transmitted from an external information 
processing apparatus is received at the receiving step, 

20 the reserve cancellation request comma3id causing the 

reservation of a remote control of the external 
information processing apparatus against the local 
information processing apparatus to be canceled, the 
first reserve mode setting step is performed by causing 

25 the response processing step to permit all the other 

information processing apparatuses connected to the 
data bus to perform a remote control of the local 
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information processing apparatus corresponding to the 
reserve cancellation request command received at the 
receiving step so as to cancel the reserve mode, and 
the second reserve mode setting step is performed by 
5 enabling all the operations at the local operation 

controlling step corresponding to the reserve 
cancellation request command received at the receiving 
step so as to cancel the reserve mode. 

81. The information processing method as set 
10 forth in claim 77, further comprising the step of: 

detecting an occurrence of a bus reset on the 
data bus (as bus reset detecting step) , 

wherein when at the bus reset detecting step, 
an occurrence of a bus reset has been detected, the 

15 first reserve mode setting step is performed by causing 

the response processing step to permit all the other 
information processing apparatuses connected to the 
data bus to perform a remote control of the local 
information processing apparatus so as to cancel the 

20 reserve mode and the second reserve mode setting step 

is performed by enabling all the operations at the 
local operation controlling step so as to cancel the 
reserve mode. 

82. The information processing method as set 
25 forth in claim 77, further comprising the step of: 

transmitting a rejection response to an 
external information processing apparatus that has 
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transmitted the reserve request command, the rejection 
response representing the rejection of the reservation 
of the remote control, when the operation state of the 
local information processing apparatus prohibits the 
5 reservation of the remote control by the external 

information processing apparatus that has transmitted 
the reserve request command as a response to the 
reserve request command received at the receiving step 
(as rejection response transmitting step) . 

10 83. The information processing method as set 

forth in claim 82, 

wherein the reservation of the remote control 
by the external information processing apparatus that 
has transmitted the reserve request command is 

15 prohibited when the remote control of the local 

information processing apparatus is reserved by other 
than the external information processing apparatus that 
has transmitted the reserve request command. 

84. The information processing method as set 
20 forth in claim 82, 

wherein the reservation of the remote control 
by the external information processing apparatus that 
has transmitted the reserve request command is 
prohibited when an operation control for the editing 
25 process is being performed at the local operation 

controlling step. 

85. An information processing method for an 
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information processing apparatus of an information 
processing system, having a plurality of information 
processing apparatuses connected through a data bus 
corresponding to a predetermined communication format, 
5 for performing a remote control with data and various 

commands transmitted and received between the 
information processing apparatuses, the information 
processing method comprising the steps of: 

transmitting download data that is downloaded 
10 and recorded to another information processing 

apparatus as a data recording apparatus (as download 
data transmitting step) ; 

generating and transmitting a download start 
request command when the transmission of the download 
15 data starts and for generating and transmitting a 

download completion request command when the 
transmission of the download data is completed (as 
download start /completion request command transmitting 
step) ; and 

20 generating a reserve request command for 

requesting the local information processing apparatus 
for a reservation of a remote control against the data 
recording apparatus and transmitting the reserve 
request command to the data recording apparatus before 

25 the download start request command is transmitted (as 

reserve request command transmitting step) . 
86. The information processing method as set 



forth in claim 85, 

wherein the data bus corresponding to the 
predetermined communication format is an IEEE 1394 bus. 

87. The information processing method as set 
5 forth in claim 85, further comprising the step of: 

generating a reserve cancellation request 
command for requesting the data recording apparatus for 
a cancellation of the reservation of the remote control 
and transmitting the reserve cancellation request 
10 command thereto after the download completion request 

command is transmitted (as reserve cancellation request 
command transmitting step) . 

88. The information processing method as set 
forth in claim 85, 

15 wherein the data recording apparatus permits 

the information processing apparatus to reserve the 
remote control corresponding to a download start 
request command received from the information 
processing apparatus, and 

20 wherein the information processing apparatus 

causes the reserve request command transmitting step 
not to transmit the reserve request command. 

89. The information processing method as set 
forth in claim 85, further comprising the steps of: 

25 receiving a rejection response transmitted 

from the data recording apparatus, the rejection 
response representing a rejection of the reserve 
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request for the remote control by the information 
processing apparatus (as receiving step) , and 

presenting that the remote control of the 
data recording apparatus is prohibited, when the 
5 rejection response is received at the receiving step 

(as presentation step) . 

90. An information processing method for an 

information processing apparatus of an information 
processing system, having a plurality of information 

10 processing apparatuses connected through a data bus 

corresponding to a predetermined communication format, 
for performing a remote control with data and various 
commands transmitted and received between the 
information processing apparatuses, the information 

15 processing method comprising the steps of: 

receiving data transmitted through the data 
bus (as receiving step) ; 

executing a predetermined process 
corresponding to one of various commands received at 

2 0 the receiving step so as to enable an external 

information processing apparatus to perform a remote 
control of the local information processing apparatus 
(as response processing step); 

receiving download data transmitted from a 

25 transmitting apparatus as an external information 

processing apparatus received at the receiving step and 
recording the download data to a predetermined record 
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medium (as data recording step) ; 

locally performing an operation control for a 
predetermined operation against the data reproducing 
step (as local operation controlling step) ; 
5 setting, as a reserve mode to be set 

corresponding to a reserve request command transmitted 
by the transmitting apparatus and received at the 
receiving step, the reserve request command causing a 
remote control against the local information processing 

10 apparatus to be reserved, the response processing step 

so as to permit a remote control by the transmitting 
apparatus and prohibit a remote control by other 
external information processing apparatuses (as first 
reserve mode setting step) ; and 

15 setting, as a reserve mode to be set 

corresponding to the reserve request command 
transmitted by the transmitting apparatus and received 
at the receiving step, the reserve request command 
causing a remote control against the local information 

20 processing apparatus to be reserved, the local 

operation controlling step so as to enable a 
predetermined operation of those performed at the local 
operation controlling step and disable other than the 
enabled operations (as second reserve mode setting 

25 step) . 

91. The information processing method as set 

forth in claim 90, 



wherein the data bus corresponding to the 
predetermined communication format is an IEEE 1394 bus. 

92. The information processing method as set 
forth in claim 90, 

wherein after the download data has been 
transmitted, the transmitting apparatus transmits a 
reserve cancellation request command for requesting the 
information processing apparatus for a cancellation of 
a remote control, 

wherein the first reserve mode setting step 
is performed by causing the receiving step to permit 
all the other external information processing 
apparatuses connected to the data bus to perform a 
remote control of the local information processing 
apparatus corresponding to the reserve cancellation 
request command received at the receiving step so as to 
cancel the reserve mode, and 

wherein the second reserve mode setting step 
is performed by enabling all the operations at the 
local operation controlling step corresponding to the 
reserve cancellation request command received at the 
receiving step so as to cancel the reserve mode. 

93. The information processing method as set 
forth in claim 90, 

wherein the transmitting apparatus does not 
transmit the reserve request command, and 

wherein the first reserve mode setting step 
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and the second reserve mode setting step are performed 
by setting the reserve mode corresponding to a download 
start request command transmitted from the transmitting 
apparatus and received at the receiving step, the 
5 download start request command representing that the 

transmission of the download data has started. 
94. The information processing method as set 

forth in claim 90, 

wherein the first reserve mode setting step 

10 is performed by causing the receiving step to permit 

all the other information processing apparatuses 
connected to the data bus to perform a remote control 
of the local information processing apparatus 
corresponding to a download completion request command 

15 received at the receiving step, the download completion 

request representing that the transmission of the 
download data transmitted from the transmitting 
apparatus has been completed so as to cancel the 
reserve mode, and 

20 wherein the second reserve mode setting step 

is performed by enabling all the operations at the 
local operation controlling step corresponding to the 
download completion request command received at the 
receiving step, the download completion request command 

25 representing that the transmission of the download data 

transmitted from the transmitting apparatus has been 
completed, so as to cancel the reserve mode. 



95. The information processing method as set 

forth in claim 90, further comprising the steps of: 

detecting an occurrence of a bus reset on the 
data bus (as bus reset detecting step) , 
5 wherein when at the bus reset detecting step 

an occurrence of a bus reset has been detected, the 
first reserve mode setting step is performed by causing 
the receiving step to permit all the other information 
processing apparatuses connected to the data bus to 

10 perform a remote control of the local information 

processing apparatus so as to cancel the reserve mode 
and the second reserve mode setting step is performed 
by enabling all the operations at the local operation 
controlling step so as to cancel the reserve mode. 

15 96. The information processing method as set 

forth in claim 90, further comprising the step of: 
transmitting a rejection response to the 
transmitting apparatus, the rejection response 
representing the rejection of the reservation of the 

20 remote control by the transmitting apparatus, when the 

operation state of the local information processing 
apparatus prohibits the reservation of the remote 
control by the transmitting apparatus as a response to 
the reserve request command or an equivalent command 

25 thereof received at the receiving step (as rejection 

response transmitting step) . 

97. The information processing method as set 
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forth in claim 96, 

wherein the reservation of the remote control 
by the transmitting apparatus is prohibited when the 
remote control of the local information processing 
5 apparatus is reserved by other than the transmitting 

apparatus . 

98. The information processing method as set 

forth in claim 96, 

wherein the reservation of the remote control 
10 by the transmitting apparatus is prohibited when an 

operation control for the editing process is being 
performed at the local operation controlling step. 
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ABSTRACT 

A personal computer that is a controller 
transmits a reserve request for reserving a remote 
control. An MD recorder /player that is a target sets a 
reserve mode corresponding to the reseirve request. In 
other words, the MD recorder /player prohibits another 
controller from performing a remote control by another 
controller. In addition, the MD recorder/player 
prohibits local key operations other than reproduction 
keys, a stop key, and an eject key. Thus, only the 
personal computer can perform an operation control for 
updating for example TOC information of the MD 
recorder/player. Thus, a mismatch of TOC information 
due to a remote control of another controller and a 
local key operation can be prevented from taking place 
between the personal computer and the MD 
recorder /player . 
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- (if plural names are listed below) of the subject matter _which j_s claimed and for which a patent i 

sought 

Processing I 



nvention entitled: Information Transmission Method. Information 
Method, Information Transmission System, and Data Processing 



Apparatus 



the specificati 



n of which 
ittached hereto. 



17 November 1999 



PCT/JP99/06411 



n'th amendment(s) through _ 



(if applicable, gi 



; date 



I hereby state that I have reviewed and understand the contents of the above- identified specification, including 
the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose to the United States Patent and Trademark Office all information known to me 
to be material to patentability as defined in Title 37, Code of Federal Regulations, Sec. 1.56. 

I hereby claim foreign priority benefits under Title 35, United States Code, § 119 of any foreign application(s) 
' ' -' -- -- 1 x — ;ign application for patent or 



Priority Claimed: 



• patent or inventor's certificate listed below and have also identified below any foi 
inventor's certificate having a filing date before that of the application on which prior 
Prior Foreign Appl i cat ion(s) [list additional applications on separate page]: 

Mumper : Country: Filed (Day/Month/Year): Yes No 

10-327018 Japan 17 November 1998 X 

PCT/JP99/06411 PCT 17 November 1999 X 

I hereby claim the benefit under Title 35, United States Code, § 120 of any United States appl ication(s) listed 
below and, insofar as the subject matter of each of the claims of this application is not disclosed in the prior United 
States application in the manner provided by the first paragraph of Title 35, United States Code § 112, I acknowledge the 
duty to disclose to the United States Patent and Trademark Office all information known to me 
patentability as defined in Title 37, Code of Federal Regulations, Sec. 1.56, which became ave 
date of the prior application and the national or PCT international filing date of this application: 
Prior U.S. Application(s) [list additional applications on separate page]: 

Appln. Ser. Number: Filed (Day/Month/Year): Status (patented, pending, abandoned): 



WILLIAM S. FROMMER , Registration No. ~25^SD 6 . , and DENNIS M. SMID , 



i strati on No. 34.930, 
prosecute this 



I hereby appoi 

or their duly appointed associate, my attorneys, with full power of substitut 

application, to make alterations and amendments therein, to file continuation and divisional appl 
receive the Patent, and to transact all business in the Patent and Trademark Office and in the Courts in connection 
therewith, and specify that all communications about the application are to be directed to the following correspondence 
address: 



umi i &m <: PPnMMF R Esq. 
c/o FROMMER- LAURENCE & HAU G LLP 
_Z45_4 



4 York, New York 10151 



Direct all teleph( 
(212) 588-0800 
to the attention of: 

WILLIAM S. FROMMER 



Us to: 



I hereby declare that all statements made herein of my own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that these statements were made with the knowledge that 
willful false statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of 
Title 18 of the United States Code and that such willful false statements may jeopardize the validity of the applicatic 
or any patent issued thereon., . "T~~~ 



INVENTOR(S) : 
■ M Signature: 
j^Full name i 

Residence: 



Signature 
Full name 
Residence 



of sole or 
P: 


first inventor: / , Hjr^u_JNOUE 

Kanagawa, Japan 
" Japan 


'zrp'} 


Date: 


of 2nd join 


t inventor (if any): 






ip: 






Date: 


of 3rd joir 


t inventor (if any): 







[Similarly list additional inventors on separate page] 

Post Office Address(es) of inventor(s): 

[if all inventors have the same post office address] 



Sony Corporation 

7-35 Kitashinagawa 6-chome 

Shinagawa-Ku, Tokyo 141, > 



Note: In order to qualify for reduced fees available to Small Entities, each inventor and any other individual or entity 
having rights to the invention must also sign an appropriate separate "Verified Statement (Declaration) claiming [or 
Supporting a Claim by Another for] Small Entity Status" form [e.g. for Independent Inventor, Small Business Concern, 
Nonprofit Organization, individual Non- Inventor] . 

Note: A post office address must be provided for each inventor. 
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